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INTRODUCTION
There is a small and very common goby on the Gulf Coast which
I collected in considerable numbers in the vicinity of Grand Isle,
Louisiana, during the summer of 1930. While doing the field work
I had the idea that being so common the species must be well known
and resting on a solid foundation taxonomically. However, when
working up my material by using current accounts, I encountered
considerable difficulty in trying to decide the proper name which
rightfully belongs to this common species. The difficulty was not so
much that I could not find a description which would fit my fish,
it was rather that too many accounts of species currently recognized
would apply to it. The original descriptions of Gobius boleosoma and
Gobius encaeomus, two species which are generally recognized as
distinct, fitted my fish fairly well; while those of Smaragdus stigmaticus
and Gobius shufeldti were such as to suggest that they may possibly
relate to it. Accounts by later authors were still more confusing, if
anything. The problem was then to decide which one, if any, of these
names is the rightful one for this very common species. In trying to
solve this problem, I have examined the available material of all
related species in the collections of the U. S. National Museum and
the Bureau of Fisheries, supplemented by material in the Museum
of Comparative Zoology, the Zoological Museum of the University
of Michigan, and the Field Museum of Natural History as well as
my own collections. l Enough data were thus accumulated that may
serve as a badly needed revision of this genus which contains more
species than any other genus of gobies in American waters. Since
the systematics of the American Gobiidae is now in a very unstable
condition, to say the least, the present comparative study of the genus
containing the most numerous species, should go a long way in placing
the American fishes of this family on a firm foundation taxonomically.
This study has shown that encaeomus is a synonym of boleosoma,
while stigmaticus and shufeldti are distinct. The data supporting
these conclusions as well as the essential characters separating these
and the other related species are presented in the following account.
The style of presentation used in this paper is somewhat different
1 The courtesy of the officials of these institutions in allowing me the use of their
material is gratefully acknowledged. I am especially thankful to Mr. William C.
Schroeder of the Bureau of Fisheries who supplied me with some measurements
and detailed notes of critical specimens in the Museum of Comparative Zoology.

,
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from the conventional. The proportional measurements are given in
tabular form expressed as percentages of the standard length, instead
of giving the extremes as so many times in the head or the standard
length. This is done because the proportions vary with age and also
with sex, especially in the case of the caudal, consequently when only
a few specimens are measured as must necessarily be done in a work
of this kind, the tabular form is more useful because it shows the
changes due to sex and age. When all measurements for each specimen, are referred to a common standard, the ratio of any two parts
may easily be obtained by a simple division of the figures in the table.
A close study of the tables of measurements shows that, with the
exception of the caudal, the proportional lengths of the other parts,
do not differ saliently between the species. While some species
evidently have characteristic modes in such measurements as the
relative length of the head, maxillary, and depth of body; these
characters are also evidently overlapping, and unless the frequency
distribution, by size groups, is worked out such relative measurements
are not of much use. A mere statement of the range in proportional
measurements of a few specimens, irrespective of size, would usually
be more confusing than illuminating, and in any case would not be
of appreciable practical value. There are some significant differences
between the adults of those species which have inordinately long,
drawn out bodies and those of more normal shape; but even in the
long bodied species the difference in proportional measurements with
age, are nearly as great as between the species with short bodies
and those with long bodies. Consequently, conventional descriptions
based chiefly on proportional measurements, irrespective of the
frequency distribution, by segregated size groups, is hardly of any
value in the practice of identification.
Method of measuring.-In the following tables the measurements
given are as follows: Standard length, from the tip of the snout,
on the surface of its fleshy lip, to the end of the hypoural, given in
millimeters. The other measurements are expressed as percentages
of this length: Caudal, from its tip to the end of the hypoural. Depth,
the greatest depth of the body, pressed to approximately normal
condition when necessary. Peduncle, the least depth of the caudal
peduncle. Head, from tip of snout to posterior bony margin, not
including the soft border. Eye, measured externally between the
soft margins. Interorbital, the bony part, this measurement being
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only approximate and is especially apt to be inaccurate in the smaller
specimens, since the fleshy part on either side of the bone interferes
with an accurate measurement. Snout, from tip of upper jaw on the
surface of the fleshy lip to anterior soft margin of eye. Maxillary,
from tip of upper jaw, as in snout measurement, to posterior border
of maxillary. Postorbital part of head, from posterior soft margin of
eye to posterior bony margin of head. Antedorsal distance, from tip
of snout to origin of first dorsal. Ventral, from its origin to its posterior
border; the former point being difficult to determine and will no
doubt vary with the observer. Ventral to anal, from origin of former
to origin of latter. A comparison of the last two measurements will
show the relation of the posterior margin of the ventral to the origin
of the anal. Pectoral from its base to its posterior margin, the first
point being hard to localize exactly. All measurements were made
with a Vernier caliper to a tenth of a millimeter.
Length of caudal fin.-The proportional length of the cadual is
of much diagnostic value in distinguishing the species of this genus,
if proper distinction is made between the sexes and the age of the
specimen is taken into consideration. The caudal is always considerably shorter in the female and is much shorter in the young of either
sex. Consequently when two species are compared for this character,
the specimens must be of the same sex and of approximately the same
size. The practical use of this character is rather limited, because
the caudal is frequently more or less broken at the tip. In the tables
of measurements as well as in the diagnoses only unbroken caudals
were included, as determined by an examination with a binocular
microscope. When the caudal as thus determined was nearly complete,
but somewhat frayed at the tip, it is stated in parenthesis in the
tables of measurements.
GOBIONELLUS.
Gobionellus Girard, Proc. Acad. Nat. Sc. Phila., p. 168, 1858. Genotype:
Gobionellus oceanicus (Pallas) = Gobius lanceolatus Bloch by subsequent
designation.
Gobionellus Bleeker, Arch. Neerland. Sc. Nat. 9: 325, 1874. (Esq. Gob. p.
37.) Gobius lanceolatus Bloch designated as genotype.
Gobionellus Jordan and Gilbert, Bull. U. S. Nat. Mus. 16: 635, 1883. Gobius
lanceolatus Bloch designated as genotype.
The species comprising this genus have been kicked about like footballs
between various genera by different authors, and it becomes necessary to point
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out the pertinent characters which they have in common separating them off
as a group of generic rank. They have most commonly been placed in Gobius.
The type of the latter genus is Gobius niger which has the upper rays of the
pectoral not connected by membrane, a character not present in any of the
species treated here. From Rhirwgobius and Ctenogobius, two other generic
names which have been applied to some of the species, they may be separated
by the relative number of rays in the second dorsal and anal, the present group
of species having one more ray in the anal than in the second dorsal, except as
an infrequent individual variation, whereas in the above two genera (which are
possibly synonymous) the anal generally has a smaller number than, or an
equal number to, the second dorsal. This last character applies also with
respect to Gobius. The absolute number of rays is also generally greater than
in Rhirwgobius. The species of Gobionellus generally have a more or less elongated caudal especially in the male, the caudal reaching extreme proportions
in the peripheral species. This character is shared by the genus O;cyurichthys
from the Pacific, to which the extreme species of the present genus approach
closely, but are separable by the character of the dentition of the upper jaw-a
single row in O;cyurichthys, more than one row in Gobionellus.
The characters enumerated above seem too trivial for generic differentiation,
but they are characters which hold true to a greater or lesser extent and serve
to set off this group of species from related fishes. In the present family the
separation of genera is now largely impossible without the use of just such
"trivial" characters. Due either to convergent evolution, to too recent speciation or to other evolutionary phenomena, the species of this family run gradually
into one another and unless such characters are used, we would almost have to
go back to the Linnean conception of a genus. To a certain extent genera in
the Gobiidae must be used to indicate trends of evolution, in so far as our present
state of knowledge of their anatomy permits it; since the lines between genera
can not be drawn boldly.
While on the one hand there is a tendency among some authors to Jump a
great many species under Gobius, there are writers who go to the other extreme
and subdivide the species minutely into a great many genera. Within recent
years a number of European investigators have studied the details of distribution
of the mucous canals and the rows of cutaneous papillae in various species of
gobies, by treating their material with special reagents to bring out these
structures more prominently; and genera have been based to some extent on
such characters. Lately, Iljin (in Trabajos Inst. Esp. de Oceanografia, no.
2, 1930) has multiplied the number of genera of European gobies by using to a
large extent small differences in the distribution of cutaneous papillae and
mucous canals.
In this study, I am not so much concerned with the minute structure of
the cutaneous papillae as with the practical problem of being able to readily
differentiate the species. In the species comprising the present genus, the

__I
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distribution of the papillae as far as it may be determined without special
treatment is fairly uniform and does not vary much with the species. In
fixing the generic limits a middle course has been taken between the two extremes. In general, in attempting the generic subdivision of any higher group,
expediency must be considered as well as natural phylogeny, the latter being
at the present time speculative to a large extent. Expediency demands, on
the one hand, that the great number of known species be divided into convenient genera and, on the other, that the number of genera be not unduly
multiplied. A definition of the genus follows:
Teeth not notched, in more than one series in both jaws; outer row in upper
jaw more or less enlarged in both sexes; in lower jaw of males the outer and inner
rows are more or less enlarged, in females the band of teeth in lower jaw more
subequal, the enlarged teeth being appreciably less pronounced than in male.
Caudal fin of grown male more or less prolonged, more than 73 of body length,
nearly always lanceolate, in some species very greatly prolonged; in the female
of some species it is almost rounded, but is usually prolonged although not as
much as in the male. Second dorsal normally 11 to 16; anal normally 12 to 17
rays. Anal fin normally having one more ray than the second dorsal, except
as an infrequent individual variation. First dorsal with 6 spines, rarely 7 or
5 as an individual variation, the two dorsal fins separated. Body scaly, scales
more or less ciliated especially on posterior half of body. Back in front of
dorsal either entirely bare or more or less scaled. Cheeks and opercles scaleless,
except in oceanicus and hastatus. In adults, maxillary usually somewhat
longer in males, but never reaching much beyond posterior margin of eye.
Broad low keel in front of dorsal, but no sharp crest. Tongue truncate or
but slightly and broadly emarginate. Shoulder girdle without flaps. All
rays of pectoral connected by membrane. No barbels. Ventrals free, well
developed, completely united, interspinal membrane well developed. Anal
papilla of male rather slender, comparatively long and pointed; that of female
shorter and usually bulbous.
The principal rows of cutaneous papillae and the mucous canals, in so far
as they may be seen without special treatment may be described as follows:
Five cross rows of papillae under eye, more or less incomplete, the first two
generally before angle of mouth and either one or both more or less oblique,
posterior three rows nearly vertical; two longitudinal rows on cheek, usually
more or less incomplete; two broadly rounded, parallel and closely approximated rows at lower angle of preopercle, continued forward nearly to a level
through angle of mouth and but a short distance upward along vertical limb of
preopercle; the inner row consisting of much coarser papillae; a vertical row
near anterior margin of opercle, sometimes another near its posterior margin,
two longitudinal rows on opercle, above and below, usually more or less
oblique; a horizontal row behind eye, directly over opercle, usually continued
backward a little beyond base of pectoral; a short row parallel to and on inner
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side of lower jaw; a horizontal mucous canal behind eye at about a level through
its middle, usually having three prominent pores, one directly behind eye, and
one each at upper anterior and posterior angles of opercle, this canal apparently
interrupted over opercle in some species, and apparently in all species continued
upward and forward, curving along margin of eye to a prominent pore located
at upper margin of eye and at a vertical through its anterior quarter or third;
another prominent pore at upper nostril; more or less prominent pores present
in depression between cheek and opercle apparently leading to a transverse
mucous canal. The above description applies more or less to all the species,
and is consequently not repeated under each species, but the more marked
specific divergences are noted below under each species.
SEXUAL DIFFERENCES: In order to identify the species of this genus correctly,
it is important to distinguish between the sexes, since sex characters may be
mistakenly considered as specific. As a matter of fact, they have been so
treated in some accounts. Fortunately, this may be done readily by an external
character without dissecting out the gonads, and that is the shape of the anal
papilla. In the male it is in the form of an elongate, pointed and compressed
flap, while in the female it is mostly in the form of a fleshy bulbous tubercle,
and when compressed it is considerably broader, shorter and less pointed than
that of the male. The difference is even more marked in preserved specimens,
since in such females the tubercle-like papilla is sunk by contraction and hardly
projects above the surface of the belly. After one becomes familiar with this
character, the sexes may be readily separated except in the very small fry. The
only difficulty I found was with but a few specimens of oceanicus. The other
characters which vary with sex are as follows. The caudal fin is always relatively
longer in the male than the female. The posterior rays of the dorsal and anal are
frequently relatively longer in the grown males. The same is true of the ventral
disc. The elongation of the spines of the first dorsal is a sex character in some
species but not in others. Some of the teeth of the lower jaw are more or less
enlarged in the male, less so in the female. The maxillary, as a rule, is relatively
somewhat longer in the male. The color pattern is the same in both sexes,
but the male frequently has the pigment more intensely marked. The caudal in
the male generally loses its streaked appearance and becomes more or less
uniformly dusky with age.

Key to the Species.
1. Scales large or medium in about 29 to 46 oblique rows from base of pectoral
to base of caudal. Dorsal rays normally 11 or 12. Anal rays normally
12 or 13
2.
1. Scales small in about 59 to 89 oblique rows. Caudal very elongate, especially
in male. Antedorsal area covered with scales for a variable distance.
8.
Dorsal rays normally 13 or 14. Anal rays normally 14 or 15
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2. Second dorsal and anal normally with 12 and 13 rays, respectivelyl
3.
2. Second dorsal and anal normally with 11 and 12 rays respectively
7.
3. Area in front of dorsal completely covered with scales as far as line through
margin of preopercle; scales in front of dorsal cycloid but not much reduced.
Caudal fin not greatly prolonged. Anterior three spots on body have
diffuse bars extending downward and slightly forward. Shoulder spot not
distinct
stigmaturus.
3. Mid back in front of dorsal naked or when scales are present (in shufeldti)
they are much reduced and few in number, not more than 5
.4.
4. A few reduced scales present on mid back in front of dorsal; spines of first
dorsal in male not greatly prolonged; no canine tooth on side of lower jaw.

shufeldti.
4. No scales on midback in front of dorsal on surface of skin, sometimes one or
5.
two embedded scales present in large individuals
5. Spines of first dorsal of male becoming excessively elongate with age,
reaching to base of sixth to last ray of second dorsal in males over 50 rom.
standard length, sometimes also in females. Size medium reaching to total
length of about 80 rom. Atlantic Coast
6.
5. Spines of first dorsal not excessively elongate, not reaching past base of
third ray of second dorsal. Size small, not known to be longer than 43 rom.
Pacific Coast
manglicola.
6. Canine tooth on side of lower jaw absent, sometimes a small caninoid is
present. Caudal shorter, not more than 43% in male, not over 37% in
female. Ventral somewhat longer, usually about attaining to anal origin
in males and to vent in females. Scales in about 36 to 43 oblique rows,
modally 39. Shoulder spot absent. No vertical bars on cheek .. . claytonii.
6. Canine tooth on side of lower jaw present, very strongly marked, conspicuously larger than in any species of its genus. Caudal rather long,
as much as 52% of body length in large males, 47% in females. Ventrals
somewhat shorter, usually falling conspicuously short of vent in both
sexes. Scales in about 31 to 36 rows. Shoulder spot usually present and
well marked. Cross bars on cheek usually distinct
stigmaticus.
7. Antedorsal distance entirely naked, at least on the surface of the skin.
boleosoma.
Caudal not over 47%. Scales 29 to 33
7. Scales present in front of dorsal. Caudal in grown male about 71%. Scales
39 to 46
smaragdus.
1 While the character of the fin ray count will not separate the individual fish
absolutely, a study of table 1 will show the high degree of uniformity and the small
amount of intraspecific variation in the species comprising this genus, with respect
to this character. It is as uniform as any single variable character may reasonably
be expected to show. The fin ray count will separate individual fish belonging to
species differing in that character, in over 90% of the cases.
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8. No scales on opercle and cheek. Second dorsal and anal normally with 13
and 14 rays respectively
9.
8. A patch of scales on opercle present; a few more or less embedded and
non-imbricate scales present on cheek. Second dorsal and anal normally
with 14 and 15 rays respectively. Back entirely covered with scales to
within a short distance behind eyes. No shoulder spot. A large oval
spot over midline at about level of middle of pectoral.
10.
9. Dorsal spine not filamentous in either sex, hardly extending past origin of
second dorsal. Scales on back extending to about level of preopercle.
Outer row of teeth in upper jaw strikingly enlarged in both sexes. Spots
along midline longitudinally elongate, especially marked in young. Shoulder spot present, rather diffuse
sagittula.
9. Dorsal spines filamentous (females only examined), the third spine reaching
to base of fourth to sixth ray of second dorsal. Scales extending nearly to
eye. Outer row of teeth in upper jaw of female but slightly enlarged.
Spots on side of body transversely elongate, strikingly so in young. No
distinct shoulder spot
microdon.
10. Scales less numerous, in about 61 to 76 oblique rows from base of pectoral
to base of caudal. Southern species
oceanicus.
10. Scales more numerous, in about 76 to 89 oblique rows. Northern species.
hastatus.

TABLE I.-Frequency distribution of the fin rays in the species of Gobionellus. The
numbers in the body of the table represent frequencies. The first unbranched
ray has been included in the count while the last two which are always approximated at their base have been counted as one.
Fin
Number of rays
(ClaBB)

5

6

7

-- -stigmaturus
shufeldti
claytonii
stigmaticus
manglicola
boleosoma
smaragdus
sagittula
microdon
oceanicus
hastatus

10

11

1
1

12

13

14

-- ---- ----

11

12

1
1
3

72

19
24
24
3

2

4
1
3

6

4
12
1
1

6

31
4

13

14

15

----------

10

10

24
24
23
3
81
4
12
7
30
4

Anal

Second dorsal

First Dorsal

74
4

9
21
25
25
3
4

1

12
7
1

30
4
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Gobionellus stigmaturus.
Gobius stigmaturus Goode and Bean, Pl'. U. S. Nat. Mus. 5: 418, 1882.
(Southern United States.)
Gobius stigmaturus Jordan & Gilbert, Bull. U. S. Nat. Mus. 16: 946, 1883.
(Florida west coast.)
Gobius stigmaturus Jordan, Pl'. U. S. Nat. Mus. 7: 140, 1884. (Key West.)
Gobius stigmaturus Jordan & Eigenmann, Pl'. U. S. Nat. Mus. 9: 495, 1886.
(Florida Keys.)
Gobius stigmaturus Eigenmann and Eigenmann, Pl'. Cal. Ac. Sc. (ser. 2) 1:
61, 1888.
Gobius stigmaturus Jordan and Evermann, Bull. U. S. Nat. Mus. 47: 2220,
1898. (Key West.)
Gobius stigmaturus Garman, Jr. Conn. Ac. Art. Sc. 10: 510, 1900. (Bermuda.)
Gobius stigmaturus Rosen, Acta Univ. Lund, N. F. Md. 2, 7: 63, 1911. (Hog
Island, Bahama.)

Figure 1. Gobionellus stigmaturus. Drawn from a male, 41 mm. total length, from Key
West, Florida, U. S. N. M. 89883. This and the other figures illustrating this paper were
drawn by Miss Louella E. Cable of the U. S. Bureau of Fisheries.

D. 6-12. A. 13. Scales 29 to 33. Caudal in male 30 rom. standard length,
36%; in two females, 36 and 38 rom., 34% and 31%, respectively.
Mouth small, nearly horizontal, lower jaw included. Maxillary in male
reaching to a vertical through about middle of eye, to anterior margin of pupil
in female. Upper jaw of male having about 6 teeth of outer row, at the middle,
much enlarged, caninoid, somewhat recurved; teeth behind outer row very
small, lower jaw with a few teeth of inner row, at symphysis, rather enlarged,
and one conspicuous caninoid in outer row, about midway between symphysis
and angle of mouth. Teeth of female nearly the same; outer row of upper jaw
not as much enlarged; those in lower jaw subequal except one conspicuous
caninoid on side, not as large, however, as in male. Scales on sides ciliated to
origin of first dorsal; in 29 to 33 rows from upper angle of base of pectoral to
base of caudal; 9 to 10 scales in an oblique row from origin of anal to base of
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second dorsal; area in front of dorsal entirely covered with cycloid scales to
about the level of preopercle; predorsal scales rather reduced but not as much
as in other species of this genus; chest and belly with scales, sometimes more or
less embedded. Spines of first dorsal not reaching past origin of second dorsal
in females, not past base of second ray in males. Posterior rays of second dorsal
and anal usually just about reach procumbent rays of caudal in both sexes, but
slightly shorter in female.
Body and head peculiarly marbled with pearly white and brownish. Five
more or less diffuse spots along middle of body, the last one at base of tail;
from the anterior 3 or 4 diffuse narrow bars are continued downward and slightly
forward, this being quite characteristic of the species. Dorsals and caudal with
streaks made up of rows of spots. A row of small splotches near bases of anal
and second dorsal. Diffuse spots on cheek under the eye, from eye to upper lip,
at angle of preopercle, on opercle, and one shoulder spot over angle of gill
opening; these spots, however, usually of nearly the same intensity as the other
marblings and are not saliently marked.
This is evidently a small species, the largest specimen examined being a female
47 mm. total length. Specimens in alcohol may usually be distinguished with
readiness by the peculiar marbled appearance of pearly white and brownish.
The color pattern is also distinctive, especially the diffuse short bars descending
obliquely downward and forward from the median spots. The caudal is but
moderately elongate. The structural features which serve to distinguish this
species at a glance from related species in the same region are, 1.) large scales
and 2.) the completely scaled nape. This combination is quite unlike any
other species. The type could not be found, but Jordan and Eigenmann who
state to have examined it, by their description of the scaling and the characteristic color marking enable me to place the species with assurance. In its
squamation as well as the length of the caudal it approaches those species of
Rhinogobius having scales in front of the dorsal, but the anal has one more ray
than the second dorsal like the normal condition in the other species of the present
genus. The absolute number of rays is also higher than is generally the case in
Rhinogobius.
The present species probably has a restricted geographical range, being
known chiefly from Key West, Florida, where it is fairly common and may be
taken by seining the shallows. It has also been recorded from Bermuda by
Garman, but his description is not sufficiently detailed to determine whether
it refers to the same fish described herewith. Rosen does not give a description
of his material from Bahama. The material recorded by Metzlaar from Curacao
as Gobius stigmaturus (Bijdr. Dierk. Amsterdam, vol. 22, p. 138, 1922), most
certainly does not belong to the present species, if his fin ray counts are correct.
Barbour records as Gobius stigmatuTUS (Bull. Mus. Compo Zool. vol. 46, p. 130.
1905), a specimen from Bermuda having 4 dorsal spines, which, if not a mis-
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print, can not be the present species. The material examined in the National
Museum all come from Key West.
TABLE 2.-Measurements of G. stigmatuTus and G. shufeldti, expressed as percentages of standard length.
Species
Part measured

Standard length
Caudal (5)
Depth
Peduncle
Head
Eye
Interorbital
Snout
Maxillary
Postorbital
Antedorsal
Ventral
Ventral to anal
Pectoral

G. shufeldti

G. stigmaturus
(1)

(1)

(1)

(3)

(2)

(4)

<;?

<;?

d'

<;?

<;?

<;?

d'

30.2
36.4
19.9
11.3
28.2
9.3
2.0
9.6
11.9
15.2
33.8
27.2
27.2
25.5

42.5

49.2
(30.5)
22.0
10.0
28.7
6.5
1.8
9.3
13.0
16.7
37.6
24.4
29.9

61.2

53.4
(37.5)
24.3
10.3
30.0
6.7
1.7
11.0
15.6
16.3
36.5
24.3
30.0
25.6

31.2
30.5
23.4
10.9
29.5
9.0
1.9
10.3
11.9
16.0
36.2
28.2
29.2
25.6

34
22.9
10.9
30.3
8.8
1.8
9.7
11.2
15.6
37.6
26.2
28.5

17.2
8.9
27.3
7.1
1.9
8.5
ILl

15.3
34.3
22.4
30.6
22.6

21.4
9.1
27.7
7.3
1.8
9.5
13.4
15.7
35.2
28.9

(2)

(1) Key West Florida. (2) From the cotypes, New Orleans, Louisiana. (3)
Barataria Bay, Louisiana. (4) Dickinson Bayou, Texas. (5) Percentage of caudal
placed in parenthesis signifies that it is frayed at the tip, although apparently
nearly complete.

Gobionellus shufeldti.
Gobius wurdemanni Jordan, Pro U. S. Nat. Mus. 7: 321, 1884. (New Orleans,
La.)

Gobius shufeldti Jordan and Eigenmann, Pro U. S. Nat. Mus. 9: 495, 1886.
(New Orleans, La., based on same material as previous record.)

Gobius boleosoma Evermann and Kendall (in part) Bull. U. S. Fish Corom. 12:
117 (1892) 1894. (Dickinson Bayou, Texas. Reexamined.)

Gobius shufeldti Jordan and Evermann, Bull. U. S. Nat. Mus. 47: 2221, 1898.
(New Orleans.)
D. 6-(11) 12 (13). A. (12) 13 (14). Scales 34 to 36. Caudal in one male,
53 mm. standard length, 38%. In two females 56 and 49 mm., 32% and 31%,
respectively. (The caudal is very slightly broken at the tip in all three, these
being the best available for measurements, but from their appearance it is
evident that the portion broken off is almost negligible.)
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Mouth low, somewhat oblique, rather large; lower jaw slightly included.
Maxillary in a male of 71.5 mm. total length, reaching a vertical through posterior margin of eye, considerably past eye in two males 77 and 84 rom.; to posterior margin of eye in female 78 mm., not quite that far in smaller females.
Upper jaw of male with some of middle teeth of outer row enlarged, recurved, and
an inner band of smaller teeth, in lower jaw the band of teeth more nearly equal,
the outer row hardly enlarged, except two or three teeth about midway between
symphysis and angle of mouth which are more or less caninoid and recurved,
two or three enlarged teeth in inner row near symphysis; in female outer row
of teeth in upper jaw not much enlarged, comparatively smaller than in any
related species, the band of teeth in lower jaw subequal, except a few in inner
row which are but slightly enlarged in the largest individuals. Scales in about
34 to 36 oblique rows from upper angle of base of pectoral to base of caudal,
10 to 12 in an oblique row from origin of anal to base of second dorsal; scales
ciliated on sides nearly, but not quite, up to origin of first dorsal on upper half

Figure 2. Gomonellus shu/eldti. Drawn trom a temale, probably immature, 42.5 mm.
standard length, taken in a seine on the beach, Razor Island, Barataria Bay, Louisiana
(designated as Queen Bess Island on current hydrographic maps). The body ot this specl.
men Is conspicuously more slender than in the cotypes. The caudal Is broken at the end
and consequently Its length represented by the figure Is conjectural.

and to base of pectoral on lower; space over anterior half of pectoral covered
with smaller cycloid scales to midline, a few scales in front of dorsal crossing
over on midline, more or less embedded, but 2 to 5 scales always evident on
surface of skin on midline, except in specimens of less than 40 rom.; chest
apparently naked; belly covered with more or less embedded scales. Dorsal
spines but little filamentous, hardly reaching past base of second ray of soft
dorsal in males, not past origin of second dorsal in females. Posterior rays of
second dorsal and anal reaching slightly past base of caudal in large males,
usually not quite reaching to base of caudal in females. The cutaneous papillae
in most of the specimens at hand are nearly obliterated, but in the few in which
they are quite readily distinguishable their distribution is about as is typical
for the genus.
Five diffuse blotches along middle of sides. Above and between these blotches
irregularly marked with brown, the general color of the body resembling that
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of boleosoma. No shoulder spot and no definite V-marks. Back in front of
dorsal with anastomoning lines which may be broken up into small spots. An
oblique dark diffuse band on cheek; a dark spot on operc1e. Caudal and dorsal
with rows of small spots. Pectorals and anal sprinkled with dusky. Ventral
without color. An indistinct short bar below eye. The above color notes are
based on two females, the males at hand being faded.
This is a medium sized species. The largest male examined 84 mm., largest female 78 mm. From boleosoma which is the most common species in the localities
where shufeldti occurs, the latter may be distinguished by its larger size, the
greater number of rays in the vertical fins; the shorter caudal; the lack of a
definite shoulder spot and V-shaped marks on the body; and a somewhat
greater extent of scaling in front of the dorsal fin, two to five rows of reduced
scales being present on the midline in front of the dorsal.
The original types were obtained at New Orleans. Besides the cotypes
the other material examined which extend the range of the species are: (1) A
single female 54 mro. total length seined at Razor Island in Barataria Bay,
Louisiana. (2) U. S. N. M. 59074, 8 specimens, 27 to 40 mm. total length,
bears a label inside as follows: "Original label lost, Sampit River? Georgetown,
S. C. Dec. or Jan. 1890 or 1891, W. C. Kendall." These specimens are placed
under shufeldti largely on the basis of the fin ray count, since they are too small
to show the characteristic appearance of that species. The rays are, D 12 A 13
in five specimens; D 13 A 13 in two and D 12 A 14 in one. This character is
very unlike boleosoma the common species of the region, but it does agree quite
closely with shufeldti. There is a possibility that these young specimens represent claytonii or stigmaticus, since I do not have sufficient material to enable
me to consistently separate the young of these two species from shufeldti.
However, it seems highly probable that the latter is a northern species while
the other two are southern. Besides, the 40 mm. specimen already shows a
couple of scales on the midline in front of the dorsal which is the normal condition
for shufeldti and unlike claytonii or stigmaticus. The probabilities, therefore,
favor the conclusions that these young fishes belong to the present species. (3)
Two of the specimens from Dickinson Bayou, Texas, which have been recorded
by Evermann and Kendall under the name of G. boleosoma are in the reserve
series of the U. S. Bureau of Fisheries. One of them is undoubtedly an example
of the present species.
Jordan and Dickerson (Pr. U. S. Nat. Mus. 34: 21, 1908) have recorded
this species under the name of Rhinogobius shufeldti as occurring at Rio Panuco,
Mexico. I have reexamined these specimens, U. S. N. M. 62292. They are
quite small and somewhat faded, but some of them show the V-shaped marks and
shoulder spot which are characteristic of boleosoma. Five specimens picked at
random showed counts of D 11, A 12. There is hardly a doubt but that the
lot represents the latter species, except one male in bad condition which is
evidently a claytonii. The species under consideration is therefore known at
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this writing only from the coasts of Texas, Louisiana and possibly South Carolina.
3.-Correlation between the number of rays in the second dorsal and anal
of G. shufeldti. The numbers in the body of the table represent frequencies.
Note that the dorsal has at least one ray less than the anal, except in 5 specimens.

TABLE

Dorsal rays

Anal rays
12
13

11

12

13

1

1
17

4

14

1

Gobionellus claytonii.
Gobius claytonii Meek, Pub!. Field. Columb Mus., Chicago (Zool. ser.) 3: 121,
pI. 31, 1900.

(Rio San Francisco, Vera Cruz, Mexico.)

Gomus boleosoma, Eigenmann (in part) Bull. U. S. Fish Comm. 22: 236, 1903.
(Rio San Juan, Cuba; specimens reexamined.)

Gomusfasciatus, Regan (not Gill) Pr. Zool. Soc. London, 1906, p. 392. (Trinidad.)
Rhinogobius shufeldti Jordan and Dickerson (in part) Pro U. S. Nat. Mus.
34: 21, 1908. (Rio Panuco, Mexico.)

GobioneUus stigmaticus Meek and Hildebrand, Publ. Field Mus., Chicago,
(Zool. ser.) 15: 882, pt. 3, 1928 (Panama).
D. (5) 6-12 (13). A. 13. Scales 35 to 43, modally 39. Caudal in 5 males
28 to 54 mIll. standard length, 34 to 43%; in 12 females 33 to 52 mIll., 32 to
37%.
Mouth not large, placed low, nearly horizontal; lower jaw somewhat included.
Maxillary reaching to a vertical through posterior margin of pupil in male,
to middle of eye in female. Upper jaw of male with the outer row having about
8 moderately enlarged teeth at the middle, and with an inner narrow band of
smaller teeth; lower jaw with the outer row and a few at symphysis of inner
row somewhat enlarged; usually no conspicuously enlarged tooth on side of
lower jaw, sometimes a small caninoid is present. In female teeth are about
the same as in male but enlarged teeth still less pronounced; a caninoid on side
of lower jaw sometimes present, usually absent. Scales in about 35 to 43 rows
from upper angle of base of pectoral to base of caudal; 10 to 12 in an oblique row
from origin of anal to base of second dorsal. Scales on sides ciliated to origin of
first dorsal, a few reduced, cycloid, more or less embedded scales in front of that.
No scales in front of a line joining upper angle of base of pectoral and origin
of first dorsal, at least on surface of skin; 2 or 3 embedded scales may be present
in front of dorsal, on midline, in large specimens; top of head and nape naked;
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chest naked; belly usually naked (more or less scaled in Panama specimens).
Third spine of first dorsal very long and filamentous in males, reaching to base
of eighth to tenth ray of second dorsal when laid back in specimen of 50 to
60 mm. total length, decreasing in length in smaller males; in larger females
reaching only to about base of first or second ray. Posterior rays of second
dorsal and anal just reach base of procumbent caudal rays in females, considerably past that in males.
Median line of body with 5 rather diffuse blotches, irregularly marbled and
spotted with somewhat reticulating rows and group of minute spots above
and between the median row of large spots; one to three diffuse bars under
eye; on obliquely longitudinal diffuse streak across cheek; a diffuse blotch
on cheek at lower angle of preopercle frequently present (in specimens from
Panama); caudal and both dorsals streaked with rows of small spots; pectorals
nearly uniformly sprinkled with melanophores, presenting a more or less dusky
appearance; ventral colored similar to pectoral, but frequently more intensely
dark along middle; anal in males usually dusky, becoming more intensely
pigmented posteriorly, with a basal row of black specks frequently very conspicuous; anal in female with a light margin, the rest of the fin being sprinkled
with melanophores, becoming more intensely dusky distad and posteriorly
giving the appearance of a submarginal dark streak, sometimes having a basal
row of dark blotches, more diffuse and larger than the basal row of black specks
in the male. In old males the caudal and the anal tend to become uniformly
dusky. Five specimens from Rio San Francisco or Boca del Rio, Vera Cruz,
Mexico, are very dark all over; while three specimens from Rio Papaloapam
are very light in color.
This species is close to stigmaticus, differing chiefly in the absence of a strong
canine on the side of the lower jaw and in having a shorter caudal. The present
species also has a somewhat more slender body, longer ventrals and somewhat
smaller scales, but there is considerable intergradation in these characters.
It also lacks a well defined shoulder blotch and vertical bars on the cheek,
color marks which are more or less distinct in stigmaticus. But while the two
species are evidently distinct and diverge conspicuously in a number of specific
characters, they are yet very closely related and extreme individuals in both
species approach one another closely, so that they are sometimes hard to place.
This is especially true of some small individuals of the material examined
under 35 mm. in standard length in which the typical coloration has faded. Th~
canine tooth of stigmaticus is relatively much smaller in the small specimens
while on the other hand, some specimens of claytonii, small as well as large:
have a small caninoid. The other salient structural character differentiating
the two species, namely, the relative length of the caudal, also is not so well
marked in small individuals. Consequently, it may readily be seen why the
smaller specimens are sometimes hard to place.
It is also close to shufeldti, but the latter species has 2 to 5 scales in front of
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the dorsal, on the midline, visible on the surface of the skin; a larger mouth and
longer maxillary, and the third spine is not notably filamentous in the three
large males examined. From the very common boleosoma which the present
species resembles somewhat, it may be differentiated by the normally greater
number of fin rays, the extremely filamentous condition of the third spine in the
male, the lack of a shoulder spot and its larger size.
Material from the following localities was examined: 1) Rio San Francisco,
La Antigua, Vera Cruz, Mexico; Meek and Lutz; Field Museum of Natural
History, 8 paratypes. 2) Rio San Francisco, San Francisco, Mexico, or Boca
del Rio, Boca del Rio, Vera Cruz, Mexico, or both localities; Field Museum of
Natural History, 5 specimens. These specimens are very dark all over, possibly
due to the manner of preservation, l:mt the normal color pattern is evident.
The largest male of these has two well marked caninoids on the side of the lower
jaw. 3) Rio Papaloapam, at San Cristobel, Vera Cruz, Mexico; Gstos, Creaser
and Gordon; University of Michigan Zoological Museum. These three specimens
are markedly light colored all over, lighter than any of the others examined,
and two, one male and one female, have a small caninoid on the side of the lower
jaw. 4) Rio Cascajal, Porto Bello, Panama, Meek and Hildebrand, U. S. N. M.
81819, three specimens. 5) Mindi Creek, Mindi, Canal Zool., Meek and Hildebrand, U. S. N. M. 81824, one specimen and 81875, five specimens. The fish
'from Panama differ in having the belly more completely scaled, in having a
couple of rows of scales less, on the average, and in most specimens there is a
rather inconspicuous diffuse blotch on the cheek, at the lower angle of the
preopercle. They agree, however, in the other characters studied as well as in
the color pattern and general appearance. As far as may be judged by the
material examined, they belong to the same species as the preceding. Some of
them have a caninoid on the side of the lower jaw. 6) Rio San Juan, Cuba.,
Eigenmann, U. S. N. M. 55695. This bottle is labeled Gobius boleosoma and
is evidently the material recorded under that name by Eigenmann. It contains
two specimens, one a true boleosoma, but the other is of a different species and
appears to be an example of claytonii, although there is a possibility that it is
stigmaticus, since it is too small and fa.ded for positive identification. 7) Rio
Panuco, Mexico, U. S. N. M. 62292. This bottle contains the material recorded
by Jordan and Dickerson under the name of Rhinogobius shufeldti. It represents boleosoma, at least the greater part of it, as stated on p. 14, but one
specimen. It is a male not in good condition. The third spine of the first
dorsal reaches nearly to the end of the second dorsal, D 12, A 13. There is a
fairly large caninoid tooth in the middle of the lower jaw, on the right side but
not on the left. This tooth is, however, by far not as large as is typical of
stigmaticus. The specimen is most probably an example of the present species.
The material recorded by Regan from Trinidad under the name of Gobius
fasciatus, is probably the present species, as far as may be judged from the
description. His assumption that Gill in describing fasciatus miscounted
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the fin rays is unacceptable for two reasons. First, I have had the opportunity
to examine some of Gill's material of various species in the National Museum,
and find that he was in the habit of accurately recording fin ray counts. Second,
gobies having the number of fin rays as stated by Gill are known to exist in
the West Indies. As to which one of these is to be referred to Gill's species
remains to be learned by an exact comparative study. Regan mentions in
his description the presence of a curved canine in the lower jaw. This would
apply more to stigmaticus; but the present species sometimes also has a caninoid
tooth, and while the difference in size is readily appreciable on direct comparison,
it is more or less a matter of degree which is hard to express absolutely in words.
His description of the caudal and the color seems to apply more to the present
species.
The species is, therefore, known at present from Vera Cruz, Mexico; the
Atlantic coast of Panama; and possibly also from Trinidad and Cuba. It is a
medium sized species. The largest specimen examined, from Vera Cruz, is a
female 58 mm. standard length, 77 mm. including the caudal fin. Judging by
the material at hand, it seems to be fairly common, probably more common
than stigmaticus.
4.-Measurements of G. claytonii and G. stigmaticus, expressed as percentages
of the standard length.

TABLE

Species
Part measured
G. claytoni

Standard length
Caudal
Depth
Peduncle
Head
Eye
Interorbital
Snout
Maxillary
Postorbital
Antedorsal
Ventral
Ventral to anal
Pectoral

G. stigmaticW!

(2)

(3)

(2)

(1)

(3)

(1)

(2)

(3)

(4)

(5)

(5)

9

9

9

9

9

0'

0'

0'

9

9

0'

34.4 37.3 40.0 40.1 49.4 28.1 35.5 42.8 37.6 54.3 47.6
35.6 31. 9 36.5 32.9 31.8 34.9 36.6
37.2 (42.7)
19.8 18.8
18.2 20.0 17.8 18.9 18.2 20.7 20.3 19.5
9.6 9.9 9.5 10.0 9.7 10.0 9.1 9.6 10.1 10.5 10.5
26.8 28.2 26.5 26.9 28.9 28.1 26.6 27.1 25.5 24.3 23.1
8.1 8.2 7.7 7.0 8.7 8.7 8.3 7.9 7.9 7.4 7.7
1.6 1.6 1.3 1.2 1.8 1.4 1.4 1.6 1.3 1.3 1.3
8.1 9.9 9.5 9.0 11.5 7.5 8.6 9.1 7.9 7.0 7.1
11.3 11.0 11.3 10.7 11.1 10.7 12.0 11. 7 9.8 11.1 10.9
15.4 15.6 14.0 13.9 16.2 15.7 15.1 15.7 14.9 13.6 13.0
34.0 35.1 36.5 34.7 35.4 37.4 33.4 33.6 35.4 33.2 32.8
25.6 24.7 25.0 27.2 27.9 28.7 25.7 27.6 22.9 24.5 24.2
27.9 29.0 28.8 29.7 31. 2 27.8 26.3 30.1 30.0 32.0 29.4
25.0 27.6 24.5 26.9 27.7 25.6 23.4 27.6 23.9 24.7 27.1
(1) Paratypes. RIO San Francisco, La Antigua, Vera Cruz, Mexico. (2) Rio
Papaloapam, at San Cristobel, Vera Cruz, Mexico. (3) Mindi Creek, Mindi, Canal
Zone. (4) Cuba. (5) Rio Janeiro, in poor condition.
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GobionelluB stigmaticuB.

Smaragdus stigmaticus Poey, Memorias Hist. Nat. Cuba 2: 281, 1861. (Cuba.)
Gobionellus stigmaticus Poey, Rep. Fis. Nat. Cuba. 2: 394 (Synopsis), 1868.
(Cuba.)

Gobionellus stigmaticus Poey, An. Sc. Esp. Rist. Nat. 5: 168 (Enumeratio p.
126), 1876.

'

Gobionellus stigmaticus Jordan and Gilbert, Bull. U. S. Nat. Mus. 16: 947, 1883.
(Southern Florida; Cuba.)

Gobius stigmaticus Jordan, Pro U. S. Nat. Mus. 9: 49, 1886. (Cuba.)
Gobius stigmaticus Jordan and Eigenmann, t. c., p. 496, 1886. (Havana,
Cuba; Florida.)

Gobius stigmaticus Eigenmann and Eigenmann, Pro California Ac. Sc. (ser. 2)
1: 63, 1888. (Cuba; Rio Janeiro.)

Gobius stigmaticus Jordan and Evermann, Bull. U. S. Nat. Mus. 47: 2224,
pt. 3, 1898 (except figure).
D. (5) 6-(11) 12. A. 13. Caudal in a male 46 rom. standard length, 52%.
(This was the only male in which the caudal appeared to be entire); 7 females,
45 to 54 rom. standard length, with the caudal apparently entire or but slightly
broken off at tip, 41 to 46%.
Mouth moderately oblique; lower jaw coterminal with upper, sometimes but
slightly included. Maxillary reaches to vertical through posterior margin of
pupil in both sexes, in specimens of about 50 rom. standard length. Teeth in
narrow bands in both jaws. In male; outer row of upper jaw strongly enlarged,
especially the front 8 or 10 being caninoid, recurved; lower jaw with markedly
enlarged teeth in inner row near symphysis, outer row less markedly enlarged,
except one very strong canine, situated about midway between symphysis and
angle of mouth, stronger than in any species of the genus, strongly inclined to
the horizontal, recurved outward, present in both sexes, most conspicuous in
specimen over 40 rom. standard length, sometimes one or two smaller caninoid
teeth next to it, one of latter infrequently subequal to the large canine. In
female; teeth about same as in male, enlarged teeth not so marked, outer row
of lower jaw hardly enlarged with exception of the above described strong
canine, being about as large as in male. Scales in material examined incomplete,
probably in about 32 to 35 rows from base of pectoral to base of caudal. Nape
naked to origin of dorsal. Side of head and chest naked. Belly scaled. Scales
ciliated to origin of spinous dorsal, only a few cycloid scales anterior to that.
Spines of first dorsal filamentous, reaching in males 44 to 48 rom. standard
length, to base of sixth to eighth ray of second dorsal when laid flat along the
back; in majority of females of about like size reaching to base of first to third
ray, in about one third of the females, 5 out of 15 examined, this character
is male-like, reaching to base of fifth to seventh ray. Posterior rays of second
dorsal and anal reaching to base of caudal in females slightly beyond in males.
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Ventral falling short of anus by about ~ to % of an eye diameter in both sexes.
A shoulder spot well marked; three conspicuous vertical dark bars on cheek;
one on opercle not so marked; male having the interspinal membrane bordered
with black, sometimes also in female. Other color marks not distinct in material
examined. Originally described by Poey as having yellowish bars on body.
Jordan and Evermann state that latter color mark is characteristic of male.
Mr. W. C. Schroeder informs me that the type is not now to be found in
the Museum of Comparative Zoology. It, therefore, becomes necessary to
adduce all available evidence in attempting to fix the status of this species.
In his original description Poey gives six characters which may serve to differentiate the species; namely, (1) the caudal one-half as long as the body, (2)
twelve dorsal rays, (3) thirteen anal rays, (4) the presence of a shoulder spot,
(5) the presence of narrow, vertical, yellow bars on the body and (6) the presence
of three dark bars on the cheek and one on the opercle. Later, Eigenmann
who examined the type, added another salient character and that is the presence
of a canine tooth in the lower jaw, in the outer row, posteriorly. This combination of characters is unlike any other species and unmistakably shows what
species Poey had when he described his stigmaticus.
The canine tooth in the lower jaw may serve to distinguish this species
at a glance from all the others by its large size after one becomes familiar with
the relative size of the teeth in this genus. It is always present in both sexes.
Sometimes one or two other large teeth are next to it, but these usually are
markedly smaller, caninoid, of about the same size as in related species. The
tooth is most prominent in specimens over 40 mm. in standard length. In the
smaller individuals the size of the tooth is not so striking but is still appreciable
on direct comparison. The position of the tooth is usually also of somewhat
diagnostic value. It strongly inclines to the horizontal and projects more or
less beyond the edge of the jaw. Consequently, it may be readily seen when
viewed from the ventral side.
Of the other characters mentioned above, the material at hand proves the
correctness of the length of the caudal and the number of fin rays as given in
the original description. The specimens from Rio Janeiro also show clearly
the presence of a shoulder spot and the bars on the cheek. These are not so
marked but still faintly evident in the two specimens from Cuba. The body
color is not shown by the available material, but Poey's description in that
respect is corroborated by Jordan and Evermann, apparently based on specimens
obtained by the former in Cuba.
The following material was examined: 1) Pensacola, Florida, U. S. N. M.
30218, one specimen in bad condition, but unmistakably this species. 2) Rio
Janeiro, Brazil; Agassiz; M. C. Z. 4622, 22 specimens. As was pointed out
by Eigenmann and Eigenmann, these specimens are very dark in color and the
bars on the cheek are strongly marked and frequently edged with white. However, the material is in too bad condition to determine whether these color
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differences have any taxonomic significance. In all essential details which
could be determined, they agree with Poey's description and the following
two specimens from Cuba. The above account is largely based on the Rio
Janeiro material. 3) Cuba, M. C. Z. 13123, one specimen. 4) Cuba, Poey,
M. C. Z. 13104. Two specimens in the bottle, the smaller one an example of
the present species.
The species is, therefore, known at present from Pensacola, Florida, Cuba,
and Rio Janeiro. In the literature, it is also frequently recorded from North
Carolina. While, since the species occurs in Pensacola, it is quite possible
that it extends its range as far as North Carolina, yet the records for the latter
locality need verifications. Some of the records at least, such as that by Smith
(Fishes of North Carolina, p. 365, 1907; material from Uncle Israel Shoal
reexamined and found to be boleosoma) , are evidently based on erroneous
identification. There are no specimens in the National Museum from North
Carolina. If present, it is certainly not common there, the common scaled
goby at North Carolina evidently being G. boleosoma. There is also a published
record of "Gobius stigmaticus" from Tisbury Great Pond, Martha's Vineyard,
Mass. (Rep. Comm. Fish. Game Massachusetts, 1910, p. 150, 1911), but it
is doubtful whether the single specimen recorded was actually an example
of the present species. Since no description was published it is not possible
to surmise the specific identity of this specimen.
This is apparently a medium sized species. The largest specimen examined,
a female from Rio Janeiro, measures 55 mm. in standard length, 80 mm. including the caudal. It does not appear to be very common. It is certainly not
as common as boleosoma. Since the type has been lost, the question may be
raised as to why Poey happened to describe this species while failing to account
for the comparatively abundant boleosoma. I may offer a plausible answeir to
this question. While collecting on the Gulf coast, boleosoma would somet mes
come up in the seine in company with the goby which Poey called Smaragdus
costalesi and I was struck by the superficial resemblance between the two.
Indeed, sometimes they had to be closely examined to tell them apart. Poey,
therefore, probably mistook boleosoma, if he came across any, as the young of
his costalesi. The same mistake was previously made by Girard, as I have
shown in another place. (Bull. U. S. Bur. Fish., vol. 47, p. 120, 1931.)

GobionelluB manglicola.
Gobius manglicola Jordan and Starks, Pl'. Cal. Ac. Sc. (ser. 2) 5: 495, 1895.
(Mazatlan.)
Gobius manglicola Jordan and Evermann, Bull. U. S. Nat. Mus. no. 47, pt. 3,
p. 2220, 1898.
Gobionellus sagittula Hildebrand (in part), Bull. U. S. Bur. Fish., 41: 287,1925.
(Triunfo, Salvador.)
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Gobionellus manglirola Meek and Hildebrand, Pub!. Field Mus. Nat. Rist.
(Chicago) (Zoo!. ser.) 15: 883, 1928. (Panama.)
D. 6-12. A. 13. Scales 31-34. Caudal in two males, 23 and 31 standard
length, 45 and 43%, respectively; in a female 30 mm., 34%.
.
Mouth but slightly oblique; lower jaw but little included almost cotermmal
with upper jaw; maxillary about reaches to vertical through posterior margin of
pupil in male, through middle of eye in female. Teeth of male: upper jaw with
outer row having 6 much enlarged, caninoid, recurved teeth in middle, those
on sides not much larger than inner band of small teeth; lower jaw with outer
row also conspicuously enlarged, the enlarged teeth extending about midway
to angle of mouth, the hindmost one of these being most conspicuous, caninoid,
recurved sideways; the inner row with four teeth near symphysis a little enlarged but not as salient as those of outer row. Teeth of female: upper jaw
nearly same as male, outer row not as much enlarged; lower jaw with one
conspicuous caninoid tooth, recurved sideways on middle of side, other teeth

Figure 3. Gobionellus manolicoia. Drawn from a male, 32 mm. In total length, showing
all the external evidence of being mature, taken at Triunfo, Salvador. Compare with figure
6 and see how the body color of this adult male closely resembles that of an Immature G.
sagitulla; so that if a specimen In which the fins are not spread out be taken In company
with the latter species and examined with the naked eye, it may readily escape detection.

in band nearly alike, the outer row but slightly enlarged. Scales in 31 to 34
oblique rows, 8 in an oblique row from origin of anal to base of second dorsal;
scales on sides well ciliated except those above a line joining upper angle of
base of pectoral and posterior third of first dorsal; area over anterior half of
pectoral covered with scales nearly to predorsal keel, but scales not crossing
over on keel, at least not on surface of skin; chest naked; belly with more or
less embedded scales. Dorsal spines somewhat filamentous reaching to base of
third ray of second dorsal in male not quite reaching origin in female; posterior
rays of second dorsal and anal just reach base of procumbent caudal rays in
female, slightly past that in male. (For measurements see Table 8, p. 29.)
The two larger specimens are somewhat faded but the color pattern may
fairly well be seen when kept under water. Five oblong blotches on midline
irregularly marbled with dark over and between these blotches and on head:
Shoulder spot not well marked. A dark blotch on cheek behind angle of mouth.
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Pectoral and both dorsals streaked with rows of spots, most distinct on pectoral.
Caudal cross streaked; in male only on upper half and near base, in female
on entire length, but anterior streaks not quite extending to lower edge. Ventrals with pale center and broad black margin in male, with black center and
broad pale margin in female. Male with an oblong blotch on first dorsal at
upper half of fifth spine, and one on upper edge of caudal near its base.
According to its fin ray count, this species is close to shufeldti and claytonii.
In its size and general appearance it resembles the very common boleosoma
from the Atlantic coast. The color pattern simulates closely that of young
sagittula. There is a possibility that the present species is more common than
records in the literature would indicate, and that it has been masquerading as
young sagittula in reports. From sagittula as well as microdon, the only two
other gobies of the same genus within its range, it may readily be distinguished
by its much larger scales and less numerous fin rays.
The species has been based heretofore on 4 specimens, the type from Mazatlan,
and three others from the Pacific coast of Panama collected and described by
Meek and Hildebrand. The above account is based on two of the latter and
one specimen from Triunfo, Salvador, recorded here for the first time.

Gobionellus boleosoma.
Gobius boleosoma Jordan and Gilbert, Pro U. S. Nat. Mus. 5: 295, 1882. (Pensacola, Florida.)
Gobius encaeomus Jordan and Gilbert, t. c., p. 611, 1883. (South Carolina.)
Gobius encaeomus Jordan and Gilbert, Bull. U. S. Nat. Mus. 16: 945, 1883.
(South Carolina.)
Gobius boleosoma Jordan and Gilbert, t. c., p. 946.
Gobius encaeomus Jordan, Pro U. S. Nat. Mus. 7: 141, 1884. (Key West.)
Gobius encaeomus Jenkins, John Hopkins Univ. Circ. 5: 11, 1885. (Beaufort,
North Carolina.)
Gobionellus encaeomus Jordan, Pro U. S. Nat. Mus. 9: 28, 1886. (Beaufort,
North Carolina.)
Gobius boleosoma Jordan and Eigenmann, t. c., p. 495, 1886. (Pensacola
and Key West, Florida.)
Gobius encaeomus Jordan and Eigenmann, t. c., p. 496. (Beaufort, North
Carolina.)
Gobius boleosoma Evermann and Kendall (in part) Bull. U. S. Fish Comm. 12:
117 (1892) 1894 (Texas, reexamined).
Gobius boleosoma Jordan and Evermann, Bull. U. S. Nat. Mus. 47: 2221, pt.
3,1898.
Gobius encaeomus Jordan and Evermann, t. c., p. 2223.
Ctenogobius stigmatieus Smith, Fish. N. Carolina, p. 365, fig. 167, 1907 (N.
Carolina; specimens reexamined; except figure).
.
Rhinogobius shufeldti Jordan and Dickerson (not Jordan and Elgenmann) Pro
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U. S. Nat. Mus. 34: 21, 1908. (Rio Panuco, Mexico, material reexamined.)
Ctenogobius boleosoma Starks, Fish. Stanford Exp. Brazil, p. 68, 1913. (Brazil.)
Gobius boleosoma Nichols, Bull. Amer. Mus. Nat. Rist., New York, 34: 146, 1915.
(Porto Rico.)
Ctenogobius stigmaticus Kuntz, Bull. U. S. Bur. Fish., 34: 426--429, fig.. 54-68,
1916. (Account of embryonic development at Beaufort, North Carolina.)
Gobionellus encaeomus Meek and Hildebrand, Publ. Field Mus., Chicago (Zoo!.
Ser.) 16: 884, pt. 3, 1928. (Panama.)
D. 6-(10) 11 (12). A. (11) 12 (13). Scales 29 to 33. Caudal of 10 rather
large males, 33 to 39 mID. in standard length, showing the typical caudal for
that sex, 39 to 47%, the mode probably falling near 41%. Frequently a comparatively large male is encountered in which the caudal, in length and color,
resembles that of the female; while, on the other hand, some quite small males
have the caudal typically that of fully grown males, the condition of the caudal
fin probably depending on the state of maturity of the individual. Caudal of
5 females, 30 to 39 mID., 33 to 35%.

Figure 4. Gobionellus boleosoma. Drawn from an adult male, 41 mID. total length, taken
In a 30 foot seine in Bay La Mer on the coast of Louisiana.

Mouth small, placed low, nearly horizontal; lower jaw more or less included.
Maxillary in males over 40 mm. generally reaches to a vertical through anterior
margin of pupil or middle of eye; in females of same size, to anterior margin
of eye or pupil. Upper jaw of both sexes with an outer row of conspicuously
enlarged and an inner band of much smaller teeth; in lower jaw of male the
inner row conspicuously enlarged, especially the teeth near the symphysis,
the outer row slightly enlarged a few about midway between symphysis and
angle of mouth larger than others; in lower jaw of female band of teeth subequal. Scales in about 29 to 33 rows from base of pectoral to base of caudal.
Area in front of dorsal entirely naked on surface of skin, two or three embedded
scales may be present in larger specimen, becoming conspicuous on drying,
rarely on surface of skin; chest and midline of belly naked. Third spine of
first dorsal longest, reaching to base of third ray of second dorsal when laid back
in larger males, do Dot reach past origin of second dorsal in largest females.
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Length of posterior rays of second dorsal and anal vary with age and sex reach
slightl.y beyond base of caudal when laid back in larger males, not quite r:aching
there ill females.
Body typically has 5 rather diffuse longitudinally elongate spots on the midline, the first under the pectoral, the second immediately behind the tip of
the pectoral, and the last at the base of the tail, the last four being about evenly
spaced. The first spot is more diffuse and rather larger than the others and
frequently obsolescent. The other four are nearly always present. The back
over these spots is irregularly peppered with more or less reticulating groups of
minute spots somewhat resembling the fresh water Boleosoma nigrum. The
second, third and fourth spots have two diffuse diverging streaks ascend from
either end to the back forming three V-shaped marks. This characteristic
V-shaped pattern is usually present in specimens over 30 mm., but is frequently
obsolescent especially in the smaller females. As a general rule it is markedly
more distinct in males. In some cases two diverging lines run from the spots to
the ventral outline forming a double V-shaped pattern. Another characteristic
color mark is a dark spot directly behind the gill opening and over the base of
the pectoral. This is present but more or less diffuse in most specimens, frequently very strongly marked and sometimes altogether absent. This characteristic spot is frequently quite indistinct in life, becoming more prominent in
preserved specimens. Both dorsals and caudal streaked with rows of small spots.
In older males the caudal becomes dusky, and sometimes with an asymmetrical
color pattern, the lower lobe being nearly uniformly dusky while the upper
half having rows of dark elongate spots. In life two longitudinal pink bands
may sometimes be discerned on the caudal of older males, becoming whitish
in preserved specimens. Anal in younger females whitish with a submarginal
black streak, the dark pigment spreading proximad with increase in size when
the white margin becomes prominent; more uniformly dusky in oldest females;
in younger males the anal more evenly sprinkled with dark pigment dots,
usually with a row of more or less prominent dark specks at the base, becoming
nearly evenly dusky in largest males. Pectorals and ventrals with little pigment
in most females, more or less dusky in larger males. A short, oblique, quite
diffuse bar from eye to upper lip. In general, the male is more intensely pigmented, and the typical color pattern more marked, the ventrals and caudal at
times being nearly black. Both sexes also become more intensely pigmented
with increasing size.
Prominent sexual differences, besides the difference in structure of the anal
papilla are as follows. The teeth in the lower jaw of the female are subequal,
while in the male the outer and inner rows are somewhat enlarged. The
snout in the male is rather stouter, more bulldog-like, and the maxillary
somewhat longer. The middle dorsal spines and the posterior dorsal rays are
conspicuously longer in grown males. These last two characters have been used
in some published keys to separate species without stating that it varies with
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sex such keys being misleading. The caudal is conspicuously longer in the
maie, this being true of all the species of the genus. The color pattern is the
same in both sexes, but in the male the pigment is more intensely developed.
The present species may be identified readily by the distinctive V-shaped
marks in its color pattern. This is, however, not always well marked, especially
in the young and in females, and ultimately fades in the preservative. The
number of fin rays, 11 in dorsal, 12 in anal distinguish it from related species
in over 90% of the specimens. Only smaragdus normally has the same number
but this species may be readily distinguished by the characters given in the key.
This is the most co=on and widespread scaled goby within its range.
Specimens examined range from North Carolina to Panama, intermediate
localities being Key West, Port St. Joe and Pensacola, Florida; Isle Derniere
to Bastian Bay, Louisiana; Galveston and Corpus Christi, Texas; Rio Panuco,
Mexico; and Rio San Juan Cuba. It has also been recorded from Brazil.
In about two hours seining in Bay La Mer, near Grand Isle, La., on the
morning of July 28, 1930, there were obtained 179 males 21 to 46, and 289
females 22 to 40 mm. long. This body of water is quite shallow and with a
muddy bottom and seems to be a favorite habitat of the species. The disproportion in the numbers of individuals of the two sexes is interesting. It
can not be explained as the selective action of the gear for the same drag net
was used throughout and if anything it acted more selectively on the females,
since they are smaller on the average. The species is quite small. Over 650
specimens were examined altogether and only eight of these were over 50 = .
The largest were two females from Beaufort, North Carolina, measuring 58 and
62 =., collected in August. In collections taken at the same time the males
generally average larger than the females.
Co=on as this goby is, it is symptomatic of our present knowledge of the
fishes of the Gulf of Mexico, to note that its status in the literature is quite
uncertain. The nomenclature and synonymy finally adopted by me are based
on a study of the types as follows.
Cotypes of Gobius bolwsoma. U. S. N. M. 30860. Pensacola, Florida.
Jordan and Stearns. The specimens are contained in two jars both bearing
the same number. In one jar there are 13 males 29 to 47 mm. and 26 females
32 to 42 = . and also one specimen of Gobiosoma 35 = . long. The other
jar contains two males 38 and 51 = . The colors are largely faded, but in some
of the males the characteristic V marks are evident, while the shoulder spot
is quite distinct in many. The fin rays in these specimens are as follows (these
counts have also been included in table 1).
Number of rays
Number of specimens

Second dorsal
10 11 12
2 35 2

Anal

11 12 13
2 36 1

-_/
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There is no doubt but that these specimens represent the species here described.
The statement in the original description, "Scales . . . on nape . . .
not much reduced in size," is evidently an error, since the cotypes are scaleless
on the nape and this is true of the species in general.
Type of Gobius encaeomus. U. S. N. M. 29673. Charleston, S. C.; C. H.
Gilbert. A single specimen, male, with the caudal fin broken, standard length
32.5. The shoulder spot is still distinct but the rest of the pigment has largely
faded. Second dorsal 11, anal 12. The snout is somewhat stouter than is
TABLE 5.-Measurements of Gobionellus boleosoma, expressed as percentages of
the standard length.

Standard
Caudal (6)
Depth
Peduncle
Head
Eye
Interorbital
Snout
Maxillary
Postorbital
Antedorsal
Ventral
Ventral to anal
Pectoral
Longest 2 D ray

(3)

(3)

(3)

(1)

(4)

(5)

(3)

(3)

(3)

(2)

(1)

(4)

!j.>

!j.>

!j.>

!j.>

!j.>

!j.>

ci'

ci'

ci'

ci'

ci'

0'

21.1 24.2 29.3 31.1
- 35.5 - 18.5 21.1 22.9 19.3
10.4 10.7 10.2 10.3
26.5 26.5 26.3 26.0
10.0 10.7 8.5 8.0
2.1 2.0 1.6
8.1 8.7 9.9 8.0
10.0 11.6 10.2 10.3
15.2 15.3 16.0 14.8
33.2 33.9 35.5 35.0
27.5 26.0 24.9 25.1
28.9 29.3 30.7 29.9
23.7 24.8 22.2 21.5
13.7 14.5 15.4 14.1

40
45.8
(34.7) 35.6
22.5 20.3
10.3 10.5
25.5 26.0
7.5 8.1
2.0 1.6
9.3 9.6
10.0 10.9
14.0 14.0
33.8 35.2
22.5 25.1
28.8 30.3
22.8 20.0
15.8 17.2

21.3
(32.4)
17.8
10.3
27.2
8.5
1.9
8.9
9.4
15.0
34.7
24.9
28.6
23
15.1

23.7 28.3 32.5 37.4 38.7
(32.5) 39.2 - 38.8 40.8
21.1 19.1 16.9 19.8 22.2
10.1 10.2 10.2 10.2 10.3
26.6 26.1 26.2 27.6 25.1
8.4 7.4 7.7 7.5 8.5
1.7 1.8 1.5 1.3 1.6
8.4 8.1 8.0 9.1 11. 6
11.0 11.0 12.6 11.2 13.4
16.0 14.8 15.4 14.7 15.2
34.6 33.6 32.6 32.1 34.1
25.7 26.1 27.4 25.9 25.6
29.5 29.0 28.3 28.1 26.9
25.7 24.4 - 27.4
16.8 19.4 16.9 20.6 24.5

(1) Cotypes of Gobius boleosoma, Pensacola, Fla. (2) Type of Gobius encaeomus,
Charleston, South Carolina. (3) Louisiana. (4) Texas. (5) North Carolina. (6)
The figures in parentheses represent specimens in which the caudal is slightly frayed
at the tip but apparently nearly entire.
TABLE 6.-Correlation between the number of rays in the second dorsal and anal
of G. boleosoma. Note that the dorsal has at least one ray less in all except six
specimens.
Dorsal rays
Anal rays

11
12
13

10

11

12

1
2

2
68
2

4
2
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TABLE 7.-Correlation between the number of rays in the second dorsal and anal
of both G. boleosoma and G. shufeldti. The numbers in parenthesis represent
individuals which may be said to overlap. Note that there are only four such
individuals in over 100 specimens enumerated.
Dorsal ra.ys
Anal rays
10
11

12
13
14

1
2

11

2
68 (1)
2

12

13

4 (1)
(2)17
1

4

usual in males of that size and the maxillary somewhat longer, reaching to
posterior margin of pupil. These are the only differences noted. That this
species occurs at North Carolina is shown by an examination of seven other
specimens which are typical of the species. The slight deviation from the
normal in the type of encoeomus, therefore, may be well ascribed to individual
variation.
Attention may be called here to some material examined which can not
be placed with certainty, as follows. 1) St. Thomas, Virgin Ids., St. Magens
Bay; July 4, 1915; C. R. Shoemaker; U. S. N. M. 78150, one specimen, standard
length 37 mm. 2) Cuba, near Nipe Bay; "Peter's Coli," M. C. Z., 10 specimens,
26 to 47 mm. standard length. 3) Cuba, Poey, M. C. Z. 13104, two specimens
in the bottle, the smaller one is a stigmaticus, the larger one 40 mm. in standard
length is of a different species and resembles the first two lots. This material
seems to belong to a species which is intermediate between boleosoma and
smaragdus. The fin rays are D 11, A 12 like in these two species. The teeth
appear somewhat larger than in boleosoma approaching that of smaragdus.
The caudal and the spines of the first dorsal are also somewhat longer than
average specimens of boleosoma. The mucous papillae on the head are not as
strongly marked as in boleosoma. In all of these characters, they diverge
somewhat from boleosoma and approach smaragdus. However, unlike the latter
species they have no scales in front of the dorsal. All the specimens are in
poor condition. A study of this material suggests three possibilities. 1) The
fish are specimens of boleosoma, the apparent differences being due largely to
their poor state of preservation. This explanation appeals to me to be the most
acceptable. 2) They may be small smaragdus. However, considering that some
of the specimens are fully mature, while smaragdus is a rather large species, it
seems unlikely. Also, the entire absence of scales on the midback, in front
of the dorsal, shows that the possibility of their being young smaragdus is
unacceptable, since they are large enough to have developed scales, if they
belong to a species normally having scales in that region. 3) They may represent
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an undescribed species. While, I am inclined to accept the first explanation,
this latter supposition is not unreasonable. However, the material is not in
good enough condition and in view of the uncertainties, as pointed out, it is
not advisable to describe the fish as a new species at present.
8.-Measurements of G. manglicola and G. smaragdus expressed as percentages of the standard length.

TABLE

Species
Part measured
G. manglicola

Standard length
Caudal
Depth
Peduncle
Head
Eye
Interorbital
Snout
Maxillary
Postorbital
Antedorsal
Ventral
Ventral to anal
Pectoral
(1) Panama.

G. smaragdus

(1)

(2)

(1)

(3)

(3)

(3)

!;1

d'

d'

!;1

d'

d'

d'

30.1
33.7
19.3
10.6
26.2
8.0
1.7
7.6
11.0
15.6
34.9
23.9
32.6
21.6

22.5
44.9
18.2
10.2
27.1
8.9
1.3
8.5
12.0
16.0
34.7
26.2
27.1
25.8

30.7
42.7
19.2
10.8
24.8
7.5
2.0
7.8
11.4
15.6
31.6
26.7
29.0

65.0

59.2

76.3

19.8
10.2
28.1
7.2
2.1
9.2
13.5
15.1
36.9
24.2
32.3
26.2

19.8
9.5
26.9
6.9
2.0
9.3
13.0
16.2
35.5
24.5
28.7
27.0

66.3
(71.0)
19.9
10.6
28.1
6.5
2.0
10.9
14.6
16.0
34.5
27.4
30.2
28.8

(2) Salvador.

(3) Cuba.

(4)

17.3
8.7
26.2
5.5
2.4
10.2
13.4
15.5
35.1
21.0
28.4
26.2

(4) St. Augustine, Florida.

Gobionellus smaragdus.
Gobius smaragdus Cuvier and Valenciennes, Hist. Nat. Poiss. 12: 120 [Quarto
ed. p. 91], 1837. (Cuba.)

Smaragdus valenciennesi Poey, Memorias Hist. Nat. Cuba 2: 280 (1856-58)
1861. (Cuba.)

Gobius smaragdus Poey, Rep. Fis. Nat. Cuba 1: 335,1866.
Gobionellus smaragdus Poey, Rep. Fis. Nat. Cuba 2: 394 (Synopsis), 1868.
(Cuba.)

Gobionellus smaragdus Poey, An. Soc. Esp. Hist. Nat. 5: 168 (Enumeratio, p.
126), 1876.

Gobionellus smaragdus Hay, Pro U. S. Nat. Mus. 8: 552, 1885. (St. Augustine,
Florida.)

Gobius smaragdus Jordan, Pro U. S. Nat. Mus. 9: 49, 1886. (Havana, Cuba.)
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Gobius smaragdus Jordan and Eigenmann, t. c., p. 497. (Havana; St. Augustine, Florida.)
Gobius smaragdus Eigenmann and Eigenmann, Pro Cal. Ac. Sc. (ser. 2) 1:
64, 1888. (Rio Janeiro.)
Gobius smaragdus Jordan and Evermann, Bull. U. S. Nat. Mus. J,.7: 2227, pt.
3, 1898. (Marco Island, Florida; Charleston, South Carolina.)
D. 6-11. A. 12. Scales 39 to 46. Caudal of a male 113.5 mID. in standard
.
length, 71% of body (part left, slightly broken at tip).
Snout appreciably broad and stubby; head markedly broad and tUIDld;
mouth medium, somewhat oblique, lower jaw slightly included; maxillary
about reaching to vertical through posterior margin of.eye in both sexes; tongue
thick, with a broad shallow emargination. Teeth of male; outer row of upper
jaw very strongly enlarged, caninoid, recurved, enlarged teeth extending
nearly to angle of mouth growing smaller posteriorly; inner band of small teeth
conspicuously larger than in other species of genus; lower jaw with the inner
row strongly enlarged, outer row slightly enlarged, a few teeth on side of outer

Figure 5. Gob/onellus smaragdus. Drawn from a male, 76 rom. In standard length. taken
at St. Augustine, Florida. The caudal In this specimen Is broken oil' at the end and the
figure does not represent the entire length of the fin. The color Is rather faded, the flgure
showing the characteristic brown "rings," but probably not the entire color pattern.

row slightly larger than others. Teeth of female about the same, the enlarged
teeth not as conspicuous as in male. Scales in about 39 to 46 rows from
base of pectoral to base of caudal, 12 to 14 scales in an oblique row from origin
of anal to base of second dorsal. Scales on sides ciliated to a level through
about middle of first dorsal base, the ciliated scales extending on midline a
little farther forward. Back in front of dorsal with reduced cycloid scales,
scales extending forward in a somewhat wedge shaped patch nearly to a vertical
through middle of opercle, this area being naked on sides of nape to base of pectoral; head naked. Third spine of first dorsal moderately and about equally
filamentous in both sexes, in the three males reaches to about fourth to sixth ray
of second dorsal, to base of third ray in the single female at hand. Posterior
rays of second dorsal and anal reaching to base of caudal in female, but slightly
past that in males. Transverse rows of papillae under eye not evident or faintly
indicated in the unprepared specimens.
Specimens at hand more or less faded. Blotches on side not very marked,
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probably faded. Shoulder spot present, distinct. A spot at lower angle of
preopercle. Brownish rings present on side of head in males and also in female,
the latter otherwise entirely faded. When examined closely with a lens the
superficial appearance of rings may be seen to be due to blotches having their
centers almost devoid of pigment specks. In one male rings also present on
base of pectoral and on anterior part of body. Pectoral and dorsals barred with
rows of spots. Caudal, anal and ventral blackish in one male. In the smallest
male the caudal is barred.
This species may well be recognized by its tumid head, large teeth, and
distinctive brown rings on the side of the head and anterior part of body.
The body is markedly elongate. The caudal fin is unusually prolonged, probably
longer than in any other species, but this is hard to determine absolutely since
the fin is usually more or less broken in the long tailed species. The present
species forms a connecting link between the preceding and following species.
The caudal is very long while the scales on the body are intermediate in size.
Four specimens have been examined and measured, one from St. Augustine,
Florida, and three from Cuba. It has also been reported from Charleston,
South Carolina; Marco Island, Florida; and Rio Janeiro, Brazil.

Gobionellus sagittula.
EtlCtenogobius sagittula Gunther, Pro Zool. Sc. London, p. 372, 1861. (West
coast of Central America.)
Euctenogobius sagittula Gunther, Cat. Fish. Brit. Mus. 3: 555, 1861. (Western
coast of Central America.)
E'UCtenogobius sagittula Gunther, Ann. Mag. Nat. Rist. (ser. 3) 9: 328, 1862.
(West coast of Central America.)
E'UCtenogobius sagittula Gunther, Trans. Zool. Soc. Lond. 6: 389,1868. (Panama.)
Gobius sagittula Jordan and Gilbert, Pro U. S. Nat. Mus. 5: 380, 1882. (San
Jose, Lower California.)
Gobius sagitlula Jordan and Gilbert, Bull. U. S. Fish Corom. 2: 108, 1882.
(Mazatlan, Mexico.)
Gobius sagittula Jordan and Gilbert, t. c., p. 111. (Panama.)
Gobius sagitlula Jordan and Eigenmann, Pro U. S. Nat. Mus. 9: 497, 1886.
Gobius longU;audus Jenkins and Evermann, Pro U. S. Nat. Mus. 11: 146, 1888.
(Guaymas, Gulf of California.)
Gobius sagittula Jordan, Pro Cal. Ac. Sc. (ser. 2) 5: 494, 1895. (Mazatlan.)
Gobius sagittula Jordan and Evermann, Bull. U. S. Nat. Mus. 47: 2228, pt. 3,
1898.
Euclenogobius sagittula Boulenger, Boll. Mus. Zool. Anat. Univ. Torino. vol.
14, No. 346, p. 3, 1899. (Panama.)
Gobionellus sagittula Gilbert and Starks, Mem. Cal. Ac. Sc. 4: 171, 1904. (Panama.)
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Gobionellus sagittula Starks, Pro U. S. Nat. Mus. 30: 799, 1906. (Guayaquil,
Ecuador.)
Gobionellus sagittula Starks and Morris, Univ. California Pub!. Zool. 3: 224,
1907. (San Diego Bay, California.)
Gobius sagittula Osburn and Nichols, Bull. Amer. Mus. Nat. Hist. New York,
35: 175, 1916. (Augua Verde Bay, Lower California.)
Gobionellus sagittula Hildebrand, Bull. U. S. Bur. Fish. 41: 287,1925. (Salvador.)
Gobionellus sagittula Meek and Hildebrand, Pub!. Field Mus. Nat. Hist. Chicago
(Zoo!. ser.) 15: 879, 1928. (Panama.)
D. 6-13. A. 14. Scales 59-68. Caudal in two males 72 and 105 mm. in
standard length, 56 and 57%, respectively, in a female 54 mm., 44%.
Gape but little oblique. Mouth subinferior, lower jaw distinctly included.
Maxillary reaches to about posterior margin of pupil in larger specimenS',
subequal in both sexes. Teeth in large male; upper jaw with the outer row
strongly enlarged, sometimes a second row of enlarged teeth near symphysis
in largest specimens, inner band subequal, quite small; lower jaw with the outer

Figure 6. Gobionellus sagittula. Drawing of a young male, 35 mIn. total length, from
Triunfo, Salvador. The ca.udalln large males is more than half as long as the body.

row and a series of 6 to 8 teeth in middle of inner row enlarged, but not as
much as those of upper jaw. Teeth in female approximately the same as in
male except that enlarged teeth not so marked, especially those in lower jaw.
In specimens 55 mm. or less in standard length, the outer teeth much less
enlarged, approaching that of microdon, but difference in the two species appreciable on direct comparison. Scales in 59 to 68 rows from upper angle of base
of pectoral to base of caudal, 15 to 17 in an oblique row from origin of anal to
base of second dorsal, strongly ciliated on sides, except those situated over
pectoral; front of dorsal densely covered with reduced cycloid scales approximately to the level of posterior margin of preopercle; simila~ scales on
chest and belly more or less embedded. Spines of first dorsal not filamentous
in either sex, not reaching past origin of second dorsal. Posterior rays of second
dorsal and anal not markedly differing with sex, reaching or nearly reaching to
procumbent rays of caudal. Rows of cutaneous papillae well marked. Horizontal row at angle of mouth somewhat raised. A short transverse row behind
eye and back of that two longer longitudinal rows.
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Median line of sides with a series of five rather diffuse spots, more or less
longitudinally elongate and tending to coalesce, especially in smaller specimens.
Irregularly speckled over and between the spots. Shoulder spot present, rather
diffuse. A characteristic brown spot on upper lip some distance in front of
posterior angle of gape. Both dorsals, caudal and pectoral streaked with rows of
brown spots, disappearing on distal half of caudal in larger males. Ventrals
nearly unpigmented. A horizontal streak on middle of cheek and one below
eye curving anteriorly downward towards mouth, a spot on opercle not well
marked.
TABLE 9.-Measurements of G. sagittula and G. microdon, expressed as percentages
of the standard length.
Species
Part measured

G. microdon

G. sagiU'Ula

(2)
'i?
54.3
44.4
16.2
8.6
25.8
7.6
1.5
9.2
10.7
14.6
33.9
21. 7
31.5
18.4

(2)
cJ'
44.6
47.3
16.4
8.5
25.3
7.6
1.4
10.8
11.0
13.9
34.1
20.0
27.1
17.9

(3)
cJ'
71.7
56.1
13.7
8.0
23.6
6.7
1.1
7.6
9.2
12.4
30.8
19.1
27.6
19.7

(1)
cJ'
104.9

(4)
'i?
39.3
38.4
18.7
10.1
25.2
8.1
2.0
8.3
10.8
12.9
33.5
24.9
30.1

(5)
'i?
40.2
42.0
21.4
10.5
25.4
7.7
1.7
8.5
11.2
14.2
33.6
24.4
30.6
24.1

(4)
'i?
41.3
39.7
21.6
9.9
24.2
7.5
1.9
7.3
11.1
13.3
33.4
22.3
27.6

Standard
Caudal
Depth
7.8
Peduncle
21.1
Head
5.0
Eye
1.1
Interorbital
7.3
Snout
8.6
Maxillary
12.2
Postorbital
29.6
Antedorsal
18.1
Ventral
27.9
Ventral to anal
16.9
Pectoral
(1) Cotype of Gobius longicaudus, Guaymas, Gulf of California.
(2) Triunfo, Salvador. (3) San Juan Lagoon, Gulf of California.
(4) Cotypes of Gobius microdon, San Juan Lagoon, near mouth of Ahome River.
(5) Rio Juan Dias, Panama.

A unique color mark which, however, is apt to fade in preservative, is a
browpish spot on the upper lip, nearer to the angle of the mouth than the
symphysis. Large specimen may readily be distinguished by the greatly
elongate form of the body which is unlike any other species of goby within its
range. Small individuals resemble the rather uncommon microdon in the form
of the body, but they may readily be distinguished from the latter by the
larger teeth, and the different colorations as stated in the key to the species.
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The color of small specimens strongly resembles that of manglicola, but the
present species has more numerous scales and fin rays, and the back in front
of the dorsal is scaled.
This species of goby appears to be quite common on the Pacific coast, since
nearly every extensive published list contains a record of sagittula. It has been
recorded from San Diego Bay, California to Guayaquil, Ecuador. Specimens
studied are from the mouth of the Rio Mulege, Conception Bay; Guaymas;
and San Juan Lagoon, all in the Gulf of California; and from Triunfo, Salvador.
It attains to a large size for a goby, the longest examined being 164 mm. in
total length, 105 mm. to base of caudal, a male from the mouth of Rio Mulege,
Gulf of California. Jordan and Evermann state that it reaches a length of
8 inches.
Common usage has been followed in applying Gunther's name, sagittula, to
the present species. It may be pointed out, however, that Gunther's description
may apply equally as well to the species which is called here microdon. While
since the present species appear to be more common than microdon and it is
consequently reasonable to assume that Gunther had this species, it is not
altogether certain until the types of sagittula are directly compared. Moreover,
considering the collections obtained by Meek and Hildebrand, microdon also,
seems to be not uncommon at Panama. Should the type of sagittula prove to
be conspecific with that later described by Gilbert as rnicrodon, the present
species will take the name of longicaudus, the types of which have been reexamined and partly form the basis of the above account.

Gobionellus microdon.
Gobius microdon Gilbert, Proc. U. S. Nat. Mus. 14: 554, 1891.

(San Juan
Lagoon, Gulf of California.)
Gobi1/'s microdon Jordan and Evermanll, Bull. U. S. Nat. Mus. 47: 2227, pt. 3,
1898.
Gobionellus rnicrodon Gilbert and Starks, Mem. Cal. Ac. Sc. 4: 171, pI. 28, fig.
51, 1904. (Miraflores, Panama.)
,
Gobionellus microdon Meek and Hildebrand, Publ. Field Mus. Nat. Hist.
Chicago (Zoo!. ser) 15: 879, 1928. (Rio Juan Diaz, Panazp.a.)
D 6-(12) 13. A 14. Scales 59 to 67. Caudal in two females 40 and 41 mm.
in standard length, 42 and 40%, respectively.
Mouth slightly oblique, lower jaw rather thin, not included, coterminal with
upper jaw. Maxillary extending to about posterior margin of pupil. Teeth
conspicuously small, outer row of upper jaw somewhat enlarged, but less .so
than in any other species, those of lower jaw subequal. Scales in about 59 to
67 oblique rows from upper angle of base of pectoral to base of caudal' 15 to
16 in an oblique row from origin of anal to base of second dorsal. Sc~les on
sides ciliated to the level of middle of dorsal, ciliated scales extending a little
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more forward on midline; the more anterior scales cycloid. Scales in front of
dorsal extend forward to a short distance behind the eyes, except the predorsal
keel being naked, at least on the surface of the skin, for greater part of its length,
posteriorly. Chest naked, belly with more or less embedded scales. Dorsal
spines quite filamentous reaching to base of fourth to sixth rays of second dorsal
in aU specimens, relatively somewhat longer in the smaller ones at hand. Posterior rays of dorsal and anal just reach base of procumbent rays of caudal in the
larger specimens, not quite that far in small ones. Skin bearing longitudinal
row of pores above angle of mouth sometimes slightly raised in form of a ridge.
A transverse row of papillae directly behind eyes but little interrupted on midline, and a number of short longitudinal rows behind.
Body with a row of 5 to 7 vertically elongate diffuse blotches, from anterior
ones faint bands extend to back. No definite shoulder spot. A dark streak
behind eye and one on opercle quite faint.
The foregoing account is based on the two cotypcs from the San Juan Lagoon,
near the mouth of Ahome River, Mexico, and six specimens, three of 48 to
60 mm. and the others 23 to 33.5 mm., from Rio Juan Dias, Panama. All,
except possibly the three smallest are females, judging by the appearance of the
anal papilla, unless that structure does not differentiate the sexes in this species,
which seems unlikely. The sex of the smallest specimens can not be judged by
the anal papilla. The figure and description published by Gilbert and Starks
appears to be that of a female, also. Consequently, no grown males of this
species are positively known at present. Some of the teeth of the male when
discovered, most probably will be found considerably larger than in the female.
The present species is close to sagittula, differing in the scales on the back
extending a little farther forward, the markedly filamentous condition of the
dorsal spines, the color pattern, and the smaller teeth. The latter difference
may not be so marked in males when like sizes are compared.
The species is known at present only from the two cotypes from the Gulf
of California; two specimens from Miraflores, Panama, reported by Gilbert and
Starks; and 10 from Rio Juan Dias, Panama, described by Dr. Hildebrand. The
largest known individual is 113 mm.

Gobionellus oceanicus.
Gobius cauda longissima, acuminata, Gronovius, Zoophylocii Gronoviani, fasc.
1, p. 82, pI. 4, fig. 4, 1763. (Locality unknown; non-binomial.)
GObiU8 oceanicus Pallas, Spicilegia Zool., t. 1, fasc. 8, p. 4, 1770. (First binomial
name based on Gronow's account.)
Gobius lanceolatu8 Bloch, Oekono. Naturg. Fisch. Deutschlands 2: 12, pI. 38,
fig. 1, 1784. (Martinique.)
Gobius lanceolatus Gmelin, Syst. Nat., t. 1, pars 3, p. 1203, 1789.
Gobius lanceolatus Lacepede, Hist. Nat. Poiss., 2: 545, pI. 15, 1800. (Martinique.)
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Gobius lanceolalus Bloch and Schneider, Syst. Ichthy., p. 69, 1801. (Antilles.)
Gobius lanceolalus Cuvier and Valenciennes, Nat. Rist. Poiss. 12: 114 [quarto
ed. p. 86] 1837. (Cuba; Martinique.)
Gobius bacalaus Cuvier and Valenciennes, t. c., p. 119, [quarto ed. p. 90] 1837.
(Brazil; Surinam; Cuba.)
Gobius lanceolalus, Schomburgk, Hist. Barbadoes, p. 672, 1848. (Barbadoes.)
Gobiuslanceolalus Gunther, Cat. Fish. Brit. Mus. 3: 50, 1861. (British Guiana;
Brazil.)
Gobiuslanceolatus Poey, Rep. Fis. Nat. Cuba 1: 334,1866.
Gobius bacalaus Poey, ib.
Gobionellus lanceolatus Poey, Rep. Fis. Nat. Cuba 2: 393 (Synopsis) 1868.
(Cuba.)
Gobionellus bacalaus Poey, t. c., p. 394. (Cuba.)
Gobionellus lanceolatus Poey, An. Soc. Esp. Hist. Nat. 5: 168 (Enumeratio, p.
126) 1876. (Cuba.)
Gobionellus bacalaus Poey, ib.
Gobionellus lanceolatus Poey, An. Soc. Esp. Hist. Nat. 10: 338, 1881. (Fauna
Puerto Riquena by Gundloch) (Porto Rico.)
Gobionellus oceanicus Jordan and Gilbert (in part), Bull. U. S. Nat. Mus. 16:
636,1883.
Gobius oceanicus Jordan, Pro U. S. Nat. Mus. 9: 49, 1886. (Havana, Cuba.)
Gobius oceanicus Jordan and Eigenmann, t. c., p. 497. (Havana.)
Gobius oceanicus Eigenmann and Eigenmann, Pro Cal. Ac. Sc. (ser. 2) 1: 65,
1888. (Brazil.)
Gobius hastatus Jordan and Evermann, Bull. U. S. Nat. Mus. 47: 2229, pI.
326, fig. 788, 1898. (Key West; Colon. U. S. N. M. 35155 from Key West,
representing the lot from which the figure was drawn, reexamined. The
specimen from Colon which was described, is also evidently of the present
species. Neither the description nor the figure apply to specimens from the
coast of Texas.)
Gobius oceanicus Jordan and Evermann (in part), t. c., pI. 329, figs. 789 and
789a (Key West; Porto Rico. The figures based on specimens from Key
West and Porto Rico evidently relate to the present species; not the description
which is based on a specimen from South Carolina.)
Gobius bayamonensis Evermann and Marsh, Rep. U. S. Comm. Fish., p. 355,
1899. (Porto Rico.)
Gobius bayamonensis Evermann and Marsh, Bull. U. S. Fish Comm., vol.
20, pt. 1, p. 296, fig. 90, 1900. (Porto Rico.)
Gobius oceanicus Evermann and Marsh, ib., fig. 91.
Gobius oceanicus Metzlaar, Rap. Kolonie Curacao, p. 138, 1919. (Curacao.)
Gobionellus oceanicus Meek and Hildebrand, Publ. Field Mus. Nat. Hist.
Chicago (Zool. ser.) 15: 877, 1928. (panama.)
Gobius oceanicus Beebe and Lee Van, Zoologica 10: 222, fig., 1928. (Haiti.)
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D 6 (7)-14. A (14) 15. Scales 60 to 76. Caudal of a male 123 mm. in
standard length, 59%, one male 55.5 mm. 44.5%; two females 92.5 and 116
mm., 43.5 and 45%, respectively.
Mouth rather oblique, lower jaw hardly included, sometimes slightly projecting. Maxillary reaching to vertical through posterior margin of eye in
large males, through posterior margin of pupil in females. Teeth in male;
outer row of upper jaw moderately enlarged, in lower jaw outer row but slightly
and inner row, especially those at symphysis, quite conspicuously enlarged;
in female the enlarged teeth considerably less pronounced. Scales in about
60 to 76 oblique rows from upper angle of base of pectoral to base of caudal,
ciliated on sides to about level of origin of second dorsal, ciliated scales extending,
more forward on middle of sides, antedorsal area entirely covered with reduced
cycloid scales nearly but not quite to posterior margin of eye; scales on predorsal
keel still further reduced; present on chest and belly but more or less embedded.
A group of scales of variable extent on upper anterior angle of opercle. Some
more or less embedded and non-imbricate scales also scattered on cheek. Spines
of first dorsal equally filamentous in young of both sexes becoming less so with
increased size, third spine about reaching to base of seventh to eleventh ray
of second dorsal when laid back in specimens under 50 mm. standard length,
to between fourth and eighth ray in specimens 50 to 100 mm.; to between
origin and base of fourth ray in individuals over 125 mm. standard length.
Tips of posterior rays of dorsal and anal reach to base of caudal or somewhat
past that in both sexes. A study of the available material suggests that all
fins, including the caudal, become relatively shorter in very large individuals,
but the rate of relative decrease could not be determined with the available
material. Rows of cutaneous papillae more prominent than in any other species here described. A transverse row behind the eyes and a few short longitudinal rows back of that. A few short irregular rows under pectoral, near its
base.
Prominent color marks characterizing this species are: (1) an oval brown spot
directly over the midline at the level of the middle of the pectoral and (2) two
to four small brown spots on the front edge of the first dorsal spine near its
base. This last color mark is especially valuable in that it persists for the most
part in preserved specimens which have otherwise nearly completely faded.
The oval spot is present in both sexes and is frequently edged with a light
shade, especially in the young. These color marks, especially the first mentioned, tend to become faint in very large individuals. Small specimens have
a median row of small spots on the body which are more or less confluent suggesting a lateral band, and a more or less prominent spot at the base of the
tail. These usually disappear in specimens over 100 mm. in standard length,
but this juvenile color mark frequently persist in larger individuals.
There has been some question as to how many species these comparatively
large, extremely elongate, and long-tailed gobies of the western Atlantic rep-
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resent and a number of characters have been suggested by various authors
for se~arating them. Judging by the limited amount of perfect material available, I find only one character which seems to be of sufficient importance to be
used for this purpose, and that is the number of scales. There is a correlation
between the number of scales and geographical distribution as may be seen
from table 10. The northern specimens have a gTeater number of scales, the
frequency distributions of this character apparently forming a distinct bimodal
curve. It is to be expected that if a large series is examined for this character,
the two forms will be found to overlap. However, I do not have sufficient
material with complete scalation and of sufficiently large size to insure an
approximately correct count, to determine the degree of overlapping, if any.
As to the practical use of this character, it may be stated that it is almost
impossible to determine with a high degree of accuracy the number of scales
along the side, because they are rather irregularly arranged on the anterior
half of the body. Repeated counts made on the same fish by the same observer
may yield different results. However, the differences usually fall within narrow
limits if the same method of counting is used. The method used by me is to
count the number of rows rather than the individual scales, beginning with the
row directly over the base of the pectoral and ending at the base of the caudal,
since this method yields the most uniform results. It should further be noted
that the number frequently varies considerably on both sides of the same fish.
In table 10 the figures represent averages of four counts, two on each side,
wherever possible.
Besides the number of scales along the sides, some other characters have
been used for separating species. These are discussed below in chronological
order.
Cuvier and Valenciennes after describing lanceolatus (= oceanicus) have
separated a second species, bacalaus, from Brazil and the West Indies, based on
the greater curvature of the back and a spot at the base of the caudal. The
former character depends on individual variation and the state of preservation
while the latter is a character of the young which frequently persists in older
specimens.
Poey followed the preceding authors in recognizing two species, lanceolatus
and bacalaus. He gives some comparative measurements of two specimens of
approximately equal size (Repertorio Fis. Nat. Cuba t. 2, pp. 393-394). The
only noteworthy difference is in the length of the caudal which is a sex character.
The other differences such as the comparative measurements of the depth,
head, eye and snout are slight and may well be due to individual variation, or
to the persistence of juvenile characters in an older individual.
Jordan and Gilbert (Pr. U. S. Nat. Mus. vol. 5, p. 613, 1883) suggested that
there may be two species, but they did not actually separate them under two
names. This suggestion was apparently based on two specimens, one of 11
inches from South Carolina and the other one from Colon, the size not being
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Number of scales (class)

Standard length
(in mm.)
40-50
50-60
30--40
60-70
70-80
Number of Indi4
viduals
8
9
6
7
Head (% of Standard length)
24.9-26.9 23.7-25.9 22.5-23.5 22.0-24.5 20.4-22.9
Extremes
24.6
23.1
25.8
22.9
21.8
Averages

102.5
1

20.6

90-100
2

20.0-22.1
21.1

80.5
1

21.7

2

19.3-20.5 19.3-20.1
19.9
19.7

2

110-120 130-140

19.2

1

147

TABLE n.-Relative decrease in the length of head of G. oceanicus with increase in the length of the fish. Head measurements
taken to margin of bony opercle, not to margin of 50ft band of skin.

G. hastatu8
Pensacola, Fla.
Grand Isle, La.

G.oceanicus
Panama
Porto Rico
Cuba
Key West, Fla.

Locality

TABLE 10.-The correlation of the number of scales and geographical distribution of G. oceanicus and G. hastatus. The numbers
in the body of the table represent frequencies. The number of scales for each fish represents the average of four counts,
two on either side, wherever poBBible.
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stated. They suggest four characters for separating specifically the Colon
specimen; namely, 1) a relatively longer head, 2) larger scales, 3) "obsolescence
of the patch of scales on opercles," and 4) a different coloration. Of these four,
the larger scales is the only character which may be used consistently for specific
distinction (see Table 10). The relative difference in the length of the head
varies markedly with age; while the development of the patch of scales on the
opercle varies with the individual (see discussion below). The difference in
coloration is also due to age as described above.
Jordan and Evermann using the same characters as suggested by Jordan
and Gilbert divide these gobies into two species, but they reverse the application
of these characters and ascribe the larger scales to hastatus which is the northern
form. In reality the northern form has the smaller scales, as stated by Jordan
and Gilbert and as shown in Table 10.
In regard to Gobius bayamonensis Evermann and Marsh, it is based on a
specimen which falls near the extreme of a regular frequency distribution, as
far as the number of scales is concerned, and its separation as a distinct species
is, therefore, unjustifiable. According to my method of counting, I get a slightly
smaller number than given in the original description. Four counts made on
the type specimen, two on either side, gave numbers varying from 69 to 74.
Of the other differences pointed out by the authors of this supposedly distinct
species, the scaling of the opercle is due to individual variation; while the differences in the depth, maxillary and head are due to the large size of the type
specimen. The figure of bayamonensis is incorrect. The two dorsals are separated as is normal for the species, not continuous as the figure purports to
show.
The length of the head decreases relatively in a striking manner as the fish
grows. This is true not only of this species, but also of the others in which
the body is greatly elongate, as may be seen in the table of measurements of
small and large sagittula. Of the available material of oceanicus, data obtained
from measurements of the head are presented in Table 11. While the number
of specimens measured is of course insufficient to work out the statistical curve
for the species, yet it shows strikingly the relative decrease of the length of the
head with age, or to state it in another way, as the fish grows, the length of the
body increases at a greater rate than the head. It is evident, therefore, that this
character can not be used for separating species when specimens differing
widely in size are compared. Whether there is a specific difference when specimens of like size are compared, remains to be learned. However, if any specific
difference is shown in the relative length of the head by an examination of a
large series of specimens, the available material certainly shows that such
specific difference, if any, will be much less than that due to age.
As to the extent of squamation of the opercle, I have examined and took
detailed notes on twenty specimens of oceanicus and find a condition which
may be summarized as follows. There is a variable patch of scales at the

Ginsburg: A Revision of the Genus Gobionellus

41

upper anterior angle of the opercle. The scales are more or less irregularly
arranged and it is not altogether possible to visualize them as occurring in
definite rows. However, roughly it may be stated that there are usually 3 or 4
longitudinal rows, frequently 2 or sometimes 5. The number of scales in the
rows usually diminish downward, the dominant numbers being 4 or 5 in the
uppermost and 2 or 3 in the lowermost row. Sometimes the rows have the
same number. The patch of scales usually extends half way across the opercle,
sometimes nearly to its posterior margin. In one specimen I found only three
scales altogether, in two rows. The variability of the squamation is such
as to force the conclusion that if some system is adopted of enumerating either
the rows or the total number of scales, this character will form an ordinary
frequency distribution curve without definite breaks which may serve for
separating species.
To sum up, of the characters which have been used hitherto in attempts
at specific division of the common, large and long-tailed gobies of the western
Atlantic, the numbers of scales along the sides appears to be the only one
which has some taxonomic value. The other characters are due to age, sex,
state of preservation and individual variability.
TABLE 12.-Measurements of G. oceanicus and G. hastatus, expressed as percentages
of the standard length.
Species
Part measured
G. oceanicus

Sex
Standard
Caudal
Depth
Peduncle
Head
Eye
Interorbital
Snout
Maxillary
Postorbital
Antedorsal
Ventral
Ventral to anal
Pectoral

G. hastatus

(2)

(3)

(2)

(2)

(3)

(1)

(4)

(4)

(4)

9

9

0'

0'

0'

0'

9

0'

0'

36.0
41.7
19.4
8.9
25.3
6.9
1.4
8.3
11.4
14.2
33.3
25.0
34.2

92.5
43.5
18.5
10.2
21.8
5.9
1.5
6.8
9.7
12.0
29.9
22.3
33.2

36.1
45.7
18.3
9.7
25.5
7.2
1.1
7.8
11.1
15.2
34.3
24.4
31.3

-

-

-

55.5 123.00 147.0 144.3 124.0 148.6
44.5 59.0
18.4 15.4 16.7 17.2 14.9 14.9
9.3
9.0
9.6 10.3
9.6
10.3
23.1 20.2 19.2 18.8 18.5 18.4
4.2
3.5
3.9
3.4
4.5
6.6
1.3
1.8
1.5
1.7
1.3
1.6
7.2
7.1
6.6
6.8
5.9
7.7
9.2
9.8 10.3
10.6 11.0 11.1
12.8 11.5 10.8 10.7 10.1 10.1
32.8 27.5 27.9 27.7 27.0 26.6
27.0 19.5 20.7 18.4 18.7 17.8
33.7 28.0 28.9 31.1 27.6 30.3
21.1 17.1 19.5 17.2
24.5

(1) Type of Gobius bayamonensis; Porto Rico.
Louisiana.

(2) Panama.

(3) Cuba.

(4)
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Specimens examined are from Key West, Florida, Cuba and the Atlantic
coast of Panama. Reported also from Brazil and several localities in the West
Indies.
Since two species are recognized, one a southern and the other a northern,
the question may well be raised as to which one of the two, the name oceanicus,
the earliest one applied to these gobies, belongs properly. Since no locality is
indicated in the original description, it may be taken to apply to either species,
and it remains to determine how later authors restricted that name. Bloch
(1784) seems to be the earliest reviser to restrict the name oceanicus, including
it in the synonymy of his Gobius lanceolatus which came from the West Indies.
The name oceanicus must, therefore, be used for the southern species. This
permits the use of the later name, hastatus, for the northern species.

Gobionellus hastatus.
Gobionellus hastatus Girard, Pl'. Ac. Nat. Sc. Philadelphia, p. 168, 1858. (St.
Joseph's Island, Texas.)
Gobionellus hastatus, Girard, U. S. and Mex. Bound. Survey, pt. 2, Ichthyology,
p. 25, pI. 12, figs. 7-8. 1859. (St. Joseph's Island, Texas.)
Gobionellus oceanicus Jordan and Gilbert Pl'. U. S. Nat. Mus. 5: 613, 1883.
(South Carolina.)
Gobius oceanicus Jordan and Evermann, Bull. U. S. Nat. Mus. 47: 2230, pt. 3,
1898. (Description of specimen from South Carolina; not the figures which
are based on specimen of true oceanicus from Key West and Porto Rico.)
D 6-14. A 15. Scales 76 to 89. Caudal in a female 106.5 in standard length
44.5% (caudal in all available males broken).
This species is very similar to oceanicus in its appearance, the relative proportion of the various parts and coloration. A study of Table 12 shows that
the head is somewhat shorter, the eye smaller, the snout longer and the maxillary
shorter in the few specimens measured. The differences are, however, small and
whether they will hold when large series are measured is very problematical.
The slight difference in the length of the head in specimens of similar size of the
two species is much less than between large and small specimens of oceanicus
(compare with Table 11). The scales, however, are more numerous. It is
evidently a northern form having a larger number of scales than oceanicus. I
do not have sufficient material with complete scalation to determine more
closely the relation between the two forms, but the difference in the few specimens counted, as shown in Table 10 is sufficient to indicate that this character
has a real value, although the two curves will no doubt be found to overlap when
more material is examined. The degree of overlapping, both morphologically
and geographically, remains to be determined. For a discussion of the method
of counting the scales see under oceanicus. The number of vertebrae in two
specimens, one from Pensacola and one from Porto Rico, was found to be the
same, namely, 26.

Figure 7. Gobionellus hastatus. Drawing of a male, 125 mm. standard length, taken at Pensacola, Florida, showing juvenile characters. The medlan row of spots completely dlsappears In large specimens. The oval spot at the pectoral and the small spots on front of
the dorsal also tend to become faint with increasing size. The dorsal spines lose their extremely filamentous condltlon and the caudal
becomes relatively shorter. The caudal in the specimen figured is broken at the tip and the illustration does not represent the true
length.
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No young of this species are available for study. Judging by two specimens
from Pensacola, 106.5 and 125 mm. in standard length, it seems probable that
the juvenile characters, namely, the long filamentous condition of the dorsal
spines and the lateral row of confluent spots disappear at a larger size than
specimens of oceanicus from further south. The northern form probably
matures later in life.
THE RELATIONSHIP OF THE SPECIES COMPRISING THE
GENUS GOBIONELLUS.

Besides the species described above, which were actually studied by me,
this genus evidently also includes stomatus Stark, and probably also luzonica
Seale and fontanessi Bleeker. For a discussion of the probable relationship of
these three species see below. Gobius eigenmanni Garman (Bull. Lab. Nat.
Rist. State Univ. Iowa, vol. 4, p. 88, pI. 3, fig. 1, 1896) possibly also belongs
to the present genus, but it has been described as having 7 dorsal spines which
makes its position doubtful. I am informed that the type of this species does
not exist at present at either the Museum of Iowa State University, the Museum
of Comparative Zoology or the U. S. National Museum. When rediscovered
it may probably be recognized by its distinctive color marks, if the number of
spines as stated in the original description is erroneous. The other species
listed by Jordan and Evermann (Bull. U. S. Nat. Mus. No. 47, pt. 3, 1898)
and in the new edition of the check list (Rept. U. S. Comm. Fish., 1928, pt. 2,
1930), under Gobionellus, Rhinogobius and Gobius apparently belong to other
genera than the one treated in the present discussion.
Since the genus as treated here comprises species differing widely in characters
which have been used by a number of authors to separate genera, such as the
size of the scales, the squamation in front of the dorsal and on the side of the
head, and the length of the caudal, it is desirable to divide it into subgenera
in order to correlate the present report with the work of such authors and perhaps
to show better the relationship of the species.
Gobiex, NEW SUBGENUS.

GENOTYPE: Gobionellus stigmaturus (Goode and Bean).!
DEFINITION: Scales large, less than 35 oblique rows. Caudal moderately
pointed in male, sometimes nearly rounded in female. Second dorsal and anal
normally with 12 and 13 rays, respectively. Area in front of dorsal scaled to
preopercle, the scales not much reduced. Side of head naked. Dorsal spines
but little filamentous. Size small. Body moderately elongate. A median
! Since I have not examined the type of Gobius stigmaturus and there must consequently be some doubt as to whether I correctly referred my material, it is to be
understood that the genotype of the present subgenus is to be that species which is
called stigmaturus in the present report.
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series of spots present. No well defined shoulder spot. The genotype is the
only species known at present. It is a strongly marked species which may be
readily identified.
Gobica, NEW SUBGENUS.
GENOTYPE: Gobionellus boleosoma (Jordan and Gilbert).
DEFINITION: Scales large. Caudallanceolate, more or less elongate, especially
in the male. Second dorsal and anal normally with 12 and 13 rays, respectively,
except in boleosoma in which the normal numbers are 11 and 12, respectively.
Midback in front of first dorsal without scales, except in shufeldti which ha.<; a
few reduced scales on midback in front of dorsal, sometimes 2 or 3 embedded
scales present in large specimens of other species also. Side of head naked.
Anterior spines of first dorsal moderately or excessively filamentous in males,
sometimes also in the females. Size rather small or medium. Body moderately
elongate. A median series of rounded or horizontally elongate spots present.
Shoulder spot present or absent. This subgenus includes stigmaticus, claytonii,
manglicola, boleosoma and evidently also shufeldti. The latter species, by the
presence of a few reduced scales in front of the dorsal forms a connecting link
with the preceding subgenus. However, in its appearance and physiognomy
it resembles more G. claytonii.
SUBGENUS Smaragdus.

Smaragdus Poey, Memorias Rist. Nat. Cuba, t. 2, p. 279, 1861.
GENOTYPE: Gobionellus smaragdus (C. and V.) = Smaragdus valenciennesi Poey,
by absolute tautonymy.
DEFINITION: Head strikingly tumid. Teeth comparatively larger than in
any of the other species. Scales medium, usually more than 40 oblique rows.
Caudal excessively elongate, nearly 75% of body length in large males. Second
dorsal and anal normally with 11 and 12 rays, respectively. Antedorsal area
covered with reduced scales, to about level of middle of opercle. Side of head
naked. Dorsal spines moderately elongate. Size medium, body becoming
elongate with age. Shoulder spot well marked. The genotype is the only
species known at present.

Gobatus, NEW SUBGENUS.
GENOTYPE: Gobionellus microdon (Gilbert).
DEFINITION: Scales small, in 58 to 69 oblique rows. Caudal strikingly
elongate, about 50% or more of body length in grown males. Second dorsal
and anal normally with 13 and 14 rays, respectively. Antedorsal area covered
with small cycloid scales to a level through preopercle or more anterior to that.
Side of head naked. Dorsal spines hardly or moderately filamentous depending
on the species. Size medium to medium large; body becoming quite elongate
with increase in size. A median series of spots present, tending to become
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transversely elongate in one species. Shoulder spot present or absent. Besides
sagittula and microdon which are described above, this subgenus apparently
also includes Gobionellus stomatus Starks (Fish. Stanford Exped. Brazil, p.
67, pI. 10, 1913). The latter species has not been examined by me. It is apparently closest to microdon, as far as may be judged from the figure and description. It is said to have cycloid scales all over which is unlike any of the species
examined by me.
SUBGENUS Gobionellus.
GENOTYPE: Gobionellus oceanicus (Pallas.) (see p. 4).
DEFINITION: Scales small to very small, in 60 to 89 oblique rows. Caudal
very elongate, over 50% of body length in the larger males, tending to become
shorter in very large individuals. Second dorsal and anal normally with 14 and
15 rays, respectively. Back in front of dorsal scaled to within a short distance
behind eyes. Patch of scales of variable extent present on upper part of opercle i
scales of about same size sometimes also present on cheek, embedded and nonimbricate. Dorsal spines excessively and about equally filamentous in the
young of both sexes, becoming less so with age. Ventrals reaching about % to
% of the distance from their origin to origin of anal in the larger individuals,
reaching relatively further back in the young. Size large, body becoming
strikingly elongate with age. A lateral band made up of a median series of
more or less confluent small spots, disappearing with age. No shoulder spot.
A spot on side under upper edge of pectoral.
This subgenus includes two species, oceanicus and hastatus, which are very
similar in appearance, color and structure. They differ chiefly in the frequency
distribution of the number of oblique rows of scales on the side, being separable
by this character into one southern and one northern species. By those who
prefer to use trinomials they would possibly be regarded as subspecies.

Biat.
Biat Seale, Philippine Jr. Sc. (A.) 4: 532, 1909.
GENOTYPE: Biat luzonica Seale, by original designation.
DEFINITION: Scales very small, in 90 to 104 oblique rows. Caudal probably
not much elongate. Second dorsal and anal normally with 16 and 17 rays,
respectively. Antedorsal area scaled to about level of preopercle. Side of
head naked. Dorsal spines but slightly filamentous. Ventrals about reaching
anal opening. Size large, body markedly elongate in large specimens. Body
with cross bars.
The known species of this subgenus seem to be luzonica Seale and fontanesii
Bleeker. They have not been studied by me. For descriptions and as a guide
to the literature see Herre (Gob. Philip. pp. 246 and 242, 1929). The two
species are evidently congeneric. In their small scales, the number of fin rays,
and their large size, they are quite close to Gobionellus hastatus. The chief
SUBGENUS
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differences seem to be in the longer ventrals and the shorter caudal, approaching
in these respects the species of the present genus standing at the beginning of
the series. However, the true character of the caudal length remains to be
proven. The caudal length varies considerably with sex in all the species examined by me, and in addition, as a practical difficulty, it is frequently broken off
at the tip. Since the two species of this subgenus are at present known from but
a few recorded specimens, it is quite possible that the caudal will prove longer
than at present described, especially in males having the caudal unquestionably
not broken at the tip. In tills connection it may be interesting to note that I
have examined some large specimens of hastatus and oceanicus in which the
caudal, offhand, might have been described as short and rounded. In some of
these the caudal rays may be plainly seen to be broken off when examined with
a binocular. Moreover, in the latter two species the caudal evidently becomes
relatively shorter in very large specimens.

Synopsis of the Subgenera.
A. Scales large or medium, in about 29 to 44 oblique rows. Second dorsal
normally with 11 or 12 rays. Anal normally with 12 or 13 rays. Side of
head scaleless.
E. Caudal not excessively elongate not much more than 72 as long as body
in males, usually less than 72 the body length.
C. Back in front of dorsal covered with moderately reduced scales.
Gobiex.
CC. Back in front of dorsal without scales. A few reduced scales present
in shufeldti
Gobica.
BE. Caudal excessively elongate nearly %: as long as body in large males.
Second dorsal and anal normally with 11 and 12 rays, respectively.
Back in front of dorsal covered with scales for some distance .. Smaragdus.
AA. Scales small, in about 59 to 89 oblique rows.
D. Second dorsal and anal normally with 13 and 14 rays respectively.
Side of head naked. Caudal very elongate
Gobatus.
DD. Second dorsal and anal normally with a greater number of rays.
E. Side of head naked. Second dorsal and anal normally with 16
and 17 rays, respectively. Caudal not much elongate. Tip of
ventrals nearly reaching vent. Body with cross bars
Biat.
EE. A patch of scales present on opercle, and some also on cheek.
Second dorsal and anal normally with 14 and 15 rays, respectively.
Caudal very elongate. Tip of ventral ending a considerable
distance in front of vent in large individuals. No cross bars.
Gobionellus.
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